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Day

time

3. Exploring population dynamics in community and landscape contexts Lidicker, Berkeley; Saitoh, Sapporo

Mon

10:00

Introduction to the symposium and some thoughts on anti-regulation in a community context W.Z. Lidicker, Jr.,
(wlidicker@berkeley.edu), Mus.Vert.Zoology, Uni.California, Berkeley, USA This symposium explores the forefront of
research on population dynamics of mammals by considering population density changes explicitly in the framework of the
communities and ecoscapes in which they occur. This approach will not only help us to better understand population
behavior, but also will serve to more effectively manage populations of economic and conservation concern. My
contribution will explore the role of cooperation and other non-competitive coactions as they may influence population
dynamics. Allee effects (anti-regulating influences) are known to affect the behavior of populations especially at high or
low numbers. These influences result from stimulation of population growth at high densities and increasing risk of demic
extinction at low densities. Four out of the five coaction types seem capable of generating analogous anti-regulating
influences in communities, suggesting that population changes will be understood only if the community network of positive
and negative interactions is taken seriously into consideration.

Mon

10:00

Climate influences cyclic patterns of vole populations through altering ecological communities: time-series
analyses of the Hokkaido vole T. Saitoh, (tsaitoh@fsc.hokudai.ac.jp), Hokkaido Uni., Sapporo, Japan Abundance of
rodents has been investigated at various forests of Hokkaido, Japan, for management purposes. In previous studies on
the grey-sided voles, using 225 time series, cyclic populations with delayed density dependence were found in colder
areas, whereas in warmer areas voles were less cyclic. Using new statistical techniques, we demonstrate that temperature
represented by the warm index, by limiting the abundance of other prey such as the wood mouse (Apodemus speciosus),
is a key factor determining the cyclicity and the density dependence structure of vole populations. In cold areas, a 3-year
cycle length due to the predator-prey interaction was prevalent. In warmer areas, wood mice were relatively abundant.
Where competition with wood mice was moderate, voles experienced an exponential decay in their population growth rate
and an elongation of their predator-prey cycle (3-4 years). With severe interspecific competition, a combined cycle with
two different lengths was exhibited.

Mon

10:20

Long-term population fluctuations of small mammal populations in a semi-arid mallee ecosystem S. Carthew,
(sue.carthew@cdu.edu.au), Charles Darwin Uni., Darwin , Northern Territories, Australia, L. Engledow, Uni. Adelaide,
Adelaide, Australia Populations of mammals in arid areas fluctuate markedly in response to large, unpredictable rainfall
events. Less is known about semi-arid systems and the marsupials inhabiting them, even though they are under
increasing threat. We present results from a long-term (20 year) study of two marsupials (Cercartetus concinnus, Ningaui
yvonneae) in Australian, semi-arid mallee. Trapping was conducted on 54 occasions from 1991 - 2011. The two species
showed marked differences in population trends over time, likely related to resource requirements. C. concinnus numbers
fluctuated substantially, while N. yvonneae numbers were higher and more stable. C. concinnus captures correlated to
rainfall that fell 9-18 months prior, with high rainfall events likely stimulating an increase in floral food resources and
triggering reproduction. N. yvonneae numbers were also positively correlated to rainfall 7-9 and 16 months prior, although
correlations were weaker, most likely due to differences in diet and life-history.

Mon

10:40

Landscape influences on population and community dynamics of small mammals F. Ecke, (Frauke.Ecke@slu.se),
Swedish Uni. Agricult. Sci., Skogsmarksgränd, Umeå, Sweden, M. Magnusson, (Magnus.Magnusson@slu.se),
(Birger.Hornfeldt@slu.se) Landscape structure is an important determinant of species diversity and abundance. Here, we
study the community structure and dynamics of cyclic microtine rodents and shrews (Myodes glarerolus, M. rufocanus,
Microtus agrestis, Myopus schisticolor, Sorex araneus, S. caecutiens and S. minutus) at 58 permanent 1 ha trapping plots
within a 100×100 km study area. The community features are analyzed along a temporal gradient (1971-2005) and related
to a corresponding time series of forestry-induced changes in a) focal forest patch size and b) surrounding forest structure
in 2.5×2.5 km landscapes centered on the trapping plots. The small mammal community that includes habitat as well as
food generalists and specialists changes over time, e.g. in terms of colonization, species diversity and cyclicity. We
explore the relative importance of changes in forest structure at the local and landscape scale for these changes in the
community structure and dynamics of the small mammals.

Mon

11:40

Landscape effects in small mammal populations exhibiting density outbreaks and on their interactions with
predators and parasites P. Giraudoux, (patrick.giraudoux@univ-fcomte.fr), Uni. Franche-Comté/CNRS, Inst.Uni. de
France Some species of small mammals (rabbits, prairie dogs, pikas, voles, etc.) have been traditionally perceived as
pests and targeted for control on a very large scale despite their importance as key-stone species in their native
ecosystems. During the 90s, a number of studies have shown that small mammal population management could be
grounded on knowledge of the effects of landscape on population dynamics. Here we present results obtained from the
long term and multi-scale study of two grassland species, Microtus arvalis and Arvicola terrestris to illustrate this approach.
We describe at which scales landscape variables were found relevant to explain population dynamics and the
consequences of the observed population dynamic patterns on the vertebrate community (other small mammal species
and predators including species of conservation value) and parasite transmission. This knowledge has practical
applications for eco-friendly control of small mammal pests and conservation.

Mon

12:00

Oral Presentation Abstracts by Day and Symposium

Bell

Impact or intensive forest management on voles and their predators in Finland S. Savola, (sakeri.savola@helsinki),
Uni. Helsinki, Viikinkaari, FinIand, H.Henttonen, (heikki.henttonen@metla.fi), Finnish Forest Res. Inst., Vantaa , Finland,
H. Lindén, (harto.linden@rktl.fi), Finnish Game & Fish. Res. Inst., Helsinki, Finland Voles are the main prey of many
mammalian and avian predators. It has been hypothesised that the steep, long-term decline of grouse populations in
Finland, is caused by intensive forest management which may increase the abundance of Microtus voles and thus the
number of predators preferring and depending on Microtus in their diet. Higher predator densities, in their turn, cause
stronger predation pressure on small game. To test this hypothesis, often called alternative prey hypothesis, we surveyed
small mammals biannually 2006–2010 in forests representing four successional stages in Taivalkoski, northern Finland,
from clear-cuts through successional stages to old forests. We found that that field voles (Microtus agrestis) increased
after clear-cutting but bank voles (Myodes glareolus) were more numerous at all stages of succession. Densities of all vole
species were lowest in young (24--30yr) forest stands. Current forestry practice in Finland has an impact on the
abundances of various vole species. We discuss indirect effects of vole densities on predator and prey populations.

Mon

12:20

Trophic level complexity and its influence on population dynamics and conservation J. Estes, (jestes@ucsc.edu),
Uni.California, Santa Cruz, USA, J.S. Brashares, (brashares@berkeley.edu), W.J. Ripple, (bill.ripple@oregonstate.edu)
Except for deep ocean basins, predatory mammals are universal features of the Earth's biosphere. Many of these species
have declined in range and abundance as a result of various human activities. Our central message is that these losses
have had profound effects on the population dynamics of numerous other species of lower trophic status. We illustrate the
process conceptually by using stick models to show how direct consumer-prey interactions can enhance or depress
populations of other species through various indirect effects and depending on the exact circumstances. We provide
empirical evidence for these effects from three systems: sea otters and kelp forests in the North Pacific; gray wolves and
New World boreal/temperate forests; and the lion/leopard/wild dog guild in Old World tropical savannas. The accumulating
evidence from these and other systems indicates that the loss of large predators has strong and far-reaching influences
within and between biotic communities, an effect we refer to as “trophic downgrading”.

Mon

12:40

Pre- and post-fire survivorship of scansorial species in cerradão (savanna woodland) in Brazilian Cerrado
A.F. Mendonca, (mendonca.af@gmail.com), Uni.Darcy Ribeiro, Asa Norte, Brasília, Brazil, P.L. Zangrandi,
(priscillalz@gmail.com), UFRJ, J.F. Ribeiro (jufernandesribeiro@hotmail.com), A.C. Camargo,
(annacarlacamargo@gmail.com), E.M. Vieira, (emvieira@unb.br) Fire is a major agent of natural disturbance, affecting
directly and indirectly the vegetation structure and faunal composition in the Brazilian Cerrado. We evaluated the effects of
the occurrence of fire on population dynamics of two arboreal small mammals: Gracilinanus agilis (Didelphimorphia,
Didelphidae), and Rhipidomys macrurus (Rodentia, Cricetidae) in five natural patches of cerradão (savanna woodland) in
Brazilian Cerrado. Our results indicated a strong negative effect of fire on the survivorship of both species. These
previously abundant mammals disappeared from the just-burned patch probably due to changes in vertical habitat
structure, resource availability or death by fire or predators. One year after fire only G. agilis returned, possibly by
immigration from adjacent typical savanna habitats (cerrado sensu stricto) where this marsupial also occurs. Apparently,
R. macrurus was more affected by fire because its return depends on immigration from evergreen gallery forests, since this
rodent does not occupy typical savannah habitats.

Mon

14:00

Mosaic-level inference of the effects of patch-network structure and matrix composition on southern water vole
metapopulations in Mediterranean farmland R. Pita, (ricardo.pita@gmail.com) Uni.de Évora, Portugal, A. Mira,
(amira@uevora.pt), P. Beja, (pbeja@cibio.up.pt) Mosaic-level inference of the effects of land-use change has been
considered critical to understand the effects of habitat loss and fragmentation on metapopulation persistence. In this study
we used a mosaic-level approach to analyse how southern water voles (Arvicola sapidus) respond to variables describing
patch-network and matrix proprieties in Mediterranean farmland. We found that both patch-network and matrix
characteristics affected water voles, although patch-network characteristics were apparently more important than the
matrix. Vole occurrence in land mosaics was positively affected by habitat amount, irrespective of fragmentation and
isolation measures. However, patch occupancy rates within mosaics were lower in fragmented and poorly connected
patch-networks. Contrary to most farmland species of conservation concern, irrigated agriculture in the matrix favoured
water vole persistence by providing suitable habitat. Collectively, our study suggests that mosaic-level inference may
provide a useful framework to understand the responses of spatially structured populations to land use change.

Mon

14:20

Genetic structure and population dynamics in a landscape context J-F. Cosson, (cosson@supagro.inra.fr), INRA,
Campus Internat.de Baillarguet, Montferrier-sur-Lez, France The recognition that landscape features influence the
distribution of genetic variability, as well as the intensity and the direction of gene flow, has prompted the development of a
new discipline (landscape genetics), which is now well-established within the scientific community. Here, we briefly
present the main theoretical aspects that allow using the analysis of genetic variability as surrogates of population
dynamics and dispersal. We describe common statistical approaches developed in the context of landscape genetics.
Finally, we illustrate the contribution of landscape genetics to better understanding of the dynamics of fluctuating rodent
populations and some complex phenomena such as travelling waves. We also document the use of landscape genetics to
understand the circulation of rodent-borne pathogens and their distribution within landscapes. This knowledge illustrates
the potential contribution of landscape genetics to the understanding the ecological processes occurring within rodent
populations at the landscape scale.

Mon

14:40

5. Behaviour and ecology of insectivorous mammals: ‘ant’eaters of the world Nicol, Tasmania

Mon

10:00

How do echidnas handle the heat? C. Cooper, (C.Cooper@curtin.edu.au), Curtin Uni., Perth, Australia,
C.J. Clemente, (c.clemente@uq.edu.au), Uni. Queensland (St. Lucia), Brisbane, Australia, P.C. Withers,
(philip.withers@uwa.edu.au), Uni.Western Australia, Perth, Australia, J.M. Barker,
(justine.barker@postgrad.curtin.edu.au) Echidnas supposedly have low heat tolerance, but they can inhabit regions
where ambient temperatures routinely exceed their purported thermal limits. Consequently, we examined the
activity, light exposure, ambient and body temperature of free-ranging echidnas during 6 days where maximum
temperatures were above 32.5 °C. Echidnas were exclusively nocturnal, with activity periods of only 2 h 56 min ± 44
min. However, echidnas did not avoid exposure to high daytime ambient temperatures; on average they
experienced temperatures above 34°C for 5h 12 min ± 25.8 min per day, and the highest ambient temperature
experienced by an echidna was 41.6°C. Some echidnas also experienced significant periods of solar radiation while
inactive; they did not move to avoid this. Ambient temperature exceeded echidna body temperature for 6 h 25 min ±
8.4 min per day, suggesting that echidnas must physiologically regulate body temperature, despite previous
suggestions that they rely on behavioural thermoregulation.

Mon

10:00

Dibblers (Parantechinus apicalis) and northern quolls (Dasyurus hallucatus) living on islands have
overlapping home ranges R. Bencini, (Roberta.Bencini@uwa.edu.au), Uni.Western Australia, Crawley. Australia,
K.M. Bleby, K. Nihill (neé Christie), Harriet R Mills, M.J. Garkaklis, Astron Environ. Serv. We investigated home
range and home range overlap in dibblers (Parantechinus apicalis) and northern quolls (Dasyurus hallucatus) two
endangered dasyurids, on Whitlock and Koolan Islands, Western Australia. Male dibblers had larger home ranges
(0.91 ± 0.18 ha) than female dibblers (0.65 ± 0.13 ha), but these differences failed to reach significance (p = 0.10).
There was no difference in home range between adults and juveniles. Overlap of total home range (95% MCP) was
high between females (10.0 ± 3.4%), between males (14.0 ± 3.3%) and between males and females (13.7 ± 2.0%).
Based on data from 14 individuals with sufficient fixes, male quolls had larger home ranges (9.3 ± 2.9 ha) than
females (2.6 ± 0.7 ha, P=0.007). All quolls overlapped in home ranges with an average of five other quolls. We
concluded that small dasyurids living on islands have a high degree of overlap in their home ranges.

Mon

10:20

Intra- and interindividual variation as drivers of seasonal changes in resource use of a neotropical marsupial
(Gracilinanus agilis) E. Vieira, (emvieira@unb.br), Uni.de Brasília, Brazil, N.F.de Camargo,
(camargonf@gmail.com), J.F. Ribeiro, (jufernandesribeiro@gmail.com), A.J.A. de Camargo, Embrapa Cerrados,
Brazil Changes in population niche dynamics are caused by both between-individual and within-individual variation.
These two non-exclusive factors may indicate the prevalence of distinct mechanisms for explaining patterns of niche
shift. We analysed faecal samples of the gracile mouse opossum (Gracilinanus agilis) to evaluate the predominance
of these two factors for determining seasonal differences in trophic niche of this insectivorous marsupial. The
population food niche was wider in the wet season (H′=2.05) than in the dry season (H′=1.68; P<0.001). Comparison
between diets of the same individuals in both seasons, however, indicated that females reduced significantly their
niche width during the wet season (paired t-test; P=0.04) and males showed no significant differences. On the other
hand, both sexes increased their spread regarding food-item consumption in the wet season (P<0.001). Therefore,
intra-individual variation and inter-individual variation showed opposite trends but the latter was the main driver of
seasonal changes in trophic niche width.

Mon

10:40

Locomotion and digging behavior of Calyptophractus retusus (Xenarthra- Dasypodidae) H. Bustillos Cayoja,
(dunkleoustus@yahoo.com), Uni.Autonomous of BENI, Bolivia The mammals that spend most of their lives under
the ground already is taking refuge or looking for food are considered underground beings that are morphologically
and ecologically adapted for digging and requirements demanded by the hipogea life, developing a number of typical
features such as the reduction of the external sensory organs (eyes and ears), a compact body that does not show a
noticeable neck, absent or reduced tail, short limbs, nails or teeth specialized for digging. Calyptophractus retusus
was described in 1863, based on specimens from the city of Santa Cruz de la Sierra. Since its description 146 years
ago, very few specimens have been collected which has hampered studies about its ecology and behavior. In terms
of structure and function, the body shape of C.retusus presents a compact, solid cylinder with a short neck, similar to
the cujuchis (Ctenomydae: tuco-tuco). Being an "Insectivore" which exclusively uses the front legs for excavation
(removal of soil), or its forelimbs are long, large and strong in relation to the body and front claws extremely
developed, maximizing the force generated by their muscles.

Mon

11:20

Unexpected ant eaters: small rodents versus red wood ants S. Panteleeva, (psofia@mail.ru), Inst.Syst .& Ecol.
Animals, Novosibirsk, Russian Federation, O. Vygonyailova, (olya26847@mail.ru), Z. Reznikova,
(zhanna@reznikova.net) Small rodents and red wood ants share areas and play an important role in forests.
Surprisingly, their inter-relations have not beeninvestigated. We revealed that members of 9 species of Apodemus
and Microtus effectively hunt aggressive and dangerous red wood ants. Details of hunting behaviour towards ants
were analysed in Apodemus agrarius in laboratory arenas. Mice quickly killed about 0.3 ants per minute displaying a
specific and rather complex hunting stereotype. Laboratory-reared animals displayed this hunting pattern from the
very first encounters with ants. The rodents eat ants completely, including limbs, suggesting high hedonistic value of
prey. We revealed a threshold in ant density above which their numbers and foraging activity cause mice to panic in
the vicinity of ant-hills and thus prevent them from penetrating ant territories. However, rodents can use ants as
valuable resource on periphery of ants colony areas. Supported by RFBR 12-04-31626.

Mon

11:40

PFC 2017

6. Small carnivores in space and time Do Linh San, Fort Hare; Sato, Fukuyama; Belant, Mississippi; Somers,
Pretoria

Mon

14:00

Small carnivores in space and time: an introduction and overview E. Do Linh San,
(emmanuel.dolinhsan@gmail.com), Uni. Fort Hare, Alice, South Africa, J. J. Sato, Fukuyama Uni, Fukuyama, Japan,
J. L. Belant, Mississipi St. Univ., Mississippi State, USA, M.J. Somers, Uni. Pretoria, Pretoria, South Africa In
comparison with large carnivores (order Carnivora), small carnivores are generally considered as less charismatic,
and with the exception of a few social species (e.g. meerkats, European badger), they have been subjected to
proportionately less research work. However, small carnivores play important roles in ecosystem function (e.g. seed
dispersal), predator–prey dynamics, and in relation to people (e.g. hunting, disease transmission). At the same time,
a wide variety of anthropogenic threats (e.g. harvest, habitat loss and fragmentation, climate change) demonstrably
affect small carnivore species adversely. This symposium aims at bringing together contributions dealing with
several aspects of small carnivore evolution, ecology, and conservation biology related to spatial and/or temporal
factors/scales (niche differentiation, space use, activity and movement patterns, distribution, phylogeography, etc.).
The species of interest predominantly include badgers, martens, otters and allies (Mustelidae), civets, genets and
allies (Viverridae), mongooses (Herpestidae), raccoons (Procyonidae), and skunks (Mephitidae).

Mon

14:00

Molecular systematics of the caniform Carnivora J.J. Sato, (jsato@bt.fubt.fukuyama-u.ac.jp), Fukuyama Uni,
Japan, Mieczyslaw Wolsan, (wolsan@miiz.waw.pl), Polish Acad. Sci., Poland Recent advancements in phylogenetic
resolution at higher taxonomic level within the mammalian order Carnivora have been stimulated by increasing
application of nuclear DNA sequences that are less homoplastic than the mitochondrial DNA sequences and
therefore better suited for studying deep-level relationships. The recent immense progress in sequencing various
nuclear and mitochondrial genes from carnivoran species resulted in unprecedented accumulation of DNA sequence
data in publicly available databases. This has provided a wealth of opportunity to elucidate phylogenetic relationships
at every taxonomic level. Here we review the recent results related to molecular systematics of the carnivoran
suborder Caniformia. We present the most up-to-date evolutionary picture of this clade in the light of phylogeny,
chronology, and historical biogeography, and reveal still unsolved issues that require further examination.

Mon

14:20

The phylogenetic, ecological, and geological impacts on the carnivoran faunal assemblages in Japan
J.J. Sato, (jsato@bt.fubt.fukuyama-u.ac.jp), Fukuyama Uni, Japan History and ecology are both important facets to
explain the mechanisms of the community assembly and faunal organization. Currently, the exploration of
evolutionary distinctiveness and ecological adaptation of organisms are considered requisites in conservation
biology. The Japanese archipelagos have received influxes of Eurasian continental lineages via land bridges formed
during the Pleistocene and isolated them differentially in each biogeographic region through the complicated
geological events, possessing various levels of endemic organisms. There are 13 extant terrestrial carnivoran
species in Japan, showing different biogeographic patterns of their distributions and diverse endemism. Here, I
review the recent molecular phylogenetic and feeding ecological studies to clarify the phylogenetic, ecological, and
geological impacts on the faunal assemblages of the carnivoran species in the Japanese archipelagos, especially
focusing on the family Mustelidae (weasels, martens, badgers, otters, and allies), the most successfully diversified
family of the order Carnivora.

Mon

14:40

Systematics of the Asian mongooses (Herpestidae, Carnivora) G. Veron, (veron@mnhn.fr), Mus. Nat. d'Histoire
Naturelle CNRS Paris France, M.-L. Patou, (patou@mnhn.fr), A.P. Jennings, (smallcarnivores@yahoo.com) The
Herpestidae is an ecologically and behaviourally diverse family that comprises 25 African and nine Asian mongoose
species. A recent phylogenetic study confirmed the paraphyly of the Herpestes genus and showed that the Asian
mongooses form a monophyletic group, which should now be placed in the genus Urva. However, the systematics of
the Asian mongooses is still being studied, as one species was missing in the molecular sampling, and the
taxonomic status of some populations was debated in several species. We have reassessed the taxonomy,
phylogenetic relationships, and geographical distributions of the Asian mongoose species, using new molecular data,
morphology, and occurrence records.

Mon

15:00

Influence of environmental variation on genetic and morphological patterns in the American Hog-nosed
Skunk (Conepatus leuconotus) A.W. Ferguson, Texas Tech Uni., Lubbock, Texas, USA , A.T. Peterson, Uni.
Kansas, Lawrence, Kansas, USA, R.E. Strauss, R.C. Dowler, Angelo State Uni., San Angelo, Texas, USA
Understanding how environmental conditions influence an animal’s genotype and phenotype remains a central
question of evolutionary ecology. Fortunately, recent advances in paleo-environmental modeling provide new
methods for addressing these important questions. This presentation explores methodologies for understanding
influences of paleo-environmental projections describing Late Pleistocene climate conditions on genetic diversity and
morphological variation in the American hog-nosed skunk (Conepatus leuconotus). Over 1,000 base pairs of two
mitochondrial genes (D-loop and ND5) have been generated from 138 individuals (both modern and historic
specimens) from across the species geographic range. An additional 300 individual museum skins have been
digitized using sliding landmarks to quantify dorsal pelage variation in both geographic and environmental space.
Using these data, we demonstrate the integration of ecological niche modeling, morphometrics, and genetic assays
for understanding how the American hog-nosed skunk has responded to abiotic changes over the last 150,000
years.

Mon

15:40

PFC G007

Distribution, karyology and genetics of Mustela nivalis Linnaeus, 1766 (Mammalia: Carnivora) in Turkey
S.O. Ozkurt, (onderozkurt64@gmail.com), Ahi Evran Uni., Kirsehir, Turkey, İ. Kandemir, (ikandemir@gmail.com),
Ankara Uni., Tandogan, Ankara, Turkey, R. Çolak, (rcolak@ankara.edu.tr), E. Çolak (ecolak@ankara.edu.tr) We
collected 24 Mustela nivalis specimens from 14 localities throughout Turkey. There was no chromosomal differences
among them. We also assessed moleculer systematics of M.nivalis using the mitochondrial d-loop region from 7
samples along with 36 samples obtained from Genbank and two outgroup species. DNA sequences were tested by
BIC and found that K2+G is the best substitution model for the analyses. Out of 544 bp DNA sequences, 432 were
conserved, 109 were variable and among variable sequences 54 were parsimony informative. On average, 517
identical pairs (no substitution) were found in the analyzed sequences, 11 transitional pairs were obtain along with 3
transversional pairs. The transition/transversion ratio was 3.45. Current samples showed close resemblance to Kars
sample from Turkey in Genbank, other than that samples showed close proximity to Georgian, Ukranien and Serbian
samples as it is seen in the phlylogenetic tree constructed by NJ in MEGA5.2.

Mon

16:00

The conservation status of the worlds small carnivores: spatial and temporal dimensions J. Schipper,
(globalmammal@gmail.com), Colombia Uni. Arizona,, Glendale, Arizona, USA, J. Belant,
(jbelant@CFR.MsState.Edu), N. Duplaix, (Nicole.Duplaix@oregonstate.edu), C. Rondinini,
(carlo.rondinini@uniroma1.it) The conservation status of the world’s mammals was systematically assessed in 2008
– and results indicated that approximately a quarter of all mammals are threatened. This initial systematic
assessment used a course scale, with the intention of being able to add more spatial and thematic resolution over
time. Surprisingly, many of the species could not be assessed globally due to a lack of information critical to
determining its threat status. These so called “data deficient” species are of concern as, by definition, they are not
without threats – yet they are also not flagged with a threatened category to promote conservation. Since 2008,
major advances have been made to the resolution of the data used to map species and model habitat suitability –
including an evaluation of trends over time based on historic trends. These new data allow us to get a clearer picture
of not only what needs to be done to ensure species persistence, but where. Here, we will explore the trends in
conservation status of the world's small carnivores and highlight the research and conservation needs for both the
immediate future and for the persistence of these species.

Mon

16:20

Conflicts between humans and small carnivores: history will repeat itself unless we change G. Proulx,
(gproulx@alphawildlife.ca), Alberta, Canada Human actions resulting in the extirpation of small carnivore
populations, either voluntarily through shooting, trapping, or poisoning of the animals, or involuntarily through the
control of prey or habitat destruction, have repeated themselves in space and time. This paper shows that, since the
early 1900s, pest control methods in the Canadian Prairies and habitat loss and deterioration in the northern forests,
negatively affect, and continue to alter, small carnivore communities. In a world where economics rule, scientists
must link the benefits and costs of small carnivore conservation with those of human societies and activities. The
involvement of scientists in small carnivore conservation programs must be pragmatic, and conservation programs
must be based on solid field-based datasets.

Mon

16:40

Diet of the raccoon dog (Nyctereutes procyonoides) from western Poland, based on stomach contents and
faeces analyses N. Osten-Sacken, (natalioss.osten@gmail.com), Adam Mickiewicz Uni., Poznan, Poland,
L. Rychlik, (rychliklesz@gmail.com) Materials for dietary analyses were collected during 2007 - 2011 in two localities
in western Poland: “Ujście Warty” National Park (UWNP; 20 stomachs of dead raccoon dogs, 551 faecal samples)
and Bogdaniec Forest District (BFD; 19 stomachs, 349 faeces). In the stomachs from UWNP, the highest mass of
weighed contents found in all seasons was amphibians and birds, whereas the relative frequency of occurrence (%
RFO) was highest for insects, amphibians and plants. In autumn, insectivores were also frequently eaten. In BFD,
the highest mass found was birds, carrion of ungulates and amphibians, but % RFO was highest for insects and
plants, followed by insectivores, rodents and amphibians. In the scats from both UWPN and BFD, the estimated
biomass was highest for carrion of ungulates and small mammals, whereas %RFO was highest for plants, small
mammals and insects. However, in UWPN, racoon dogs ate more biomass of birds, amphibians and fish, and in
BFD more plants.

Mon

17.00

Mon

17.20

Mammals in the diet of Asian badger (Meles leucurus) in Urals and Western Siberia N. Markov,
(nimarkov@mail.ru), Inst. Plant & Animal Ecol., Yekaterinburg, Russia, O.S. Zagainova (zagainova_o@mail.ru)
E.A.Markova, (emrk@yandex.ru) Recents publications report that omnivore mammals consume more animals food
in higher latitutes. Remains of mammals in the diet of badger (Meles leucurus) were studied in 5 areas in taiga,
forest-steppe and steppe ecosystems of Urals and Western Siberia. Highest number of mammal species was
observed in northern forest-steppe and southern taiga, minimal – in the mountains of the Southern Urals. In most
study areas voles (genus Microtus) were dominant among mammals in badger diet. High proportion of juveniles
among voles indicates that digging the burrows is for badger an important method of hunting the small mammals.
Generally our data indicate that contribution of mammals in species diet is affected more by habitat characteristics
than by geographical latitude.

Interactions between sable (Martes zibellina) and pine marten (M. martes) populations in sympatry: genetic
aspect S. Pishchulina, (sofikoshe4ka@yandex.ru), A.N.Severtsov Inst.Ecol. & Evol., Russian Acad. Sci., Moscow,
Russia, I. Meschersky, L. Simakin, Pechoro-Ilychskiy Biosphere Reserve, Komi Rep., Russia, V. Rozhnov We
investigated mtDNA control region haplotypes (“martes” or “zibellina” phylogroup, Roznov et al., 2010), allelic
composition of 10 microsatellite loci and craniometric characters in individuals with phenotype of sable (M. zibellina),
pine marten (M. martes) and “kidas” (supposed hybrids) from a zone of sympatry in the northern Urals, in
comparison with specimens from allopatric parts of the two species ranges. Although there was hybridization
between the sable and pine marten, as well as backcrossing, the populations of the two species in northern Urals
generally maintain their genetic separation. Pavlinin (1963) supposed that the most “kidases” are individuals of
either parental species that deviate from the typical phenotype. On the other hand, some real F1-F2 hybrids may be
not visually discriminated as they do not differ from the parental phenotype. Without genetic criteria, we are unable
to determine hybrids phenotypically to unequivocally classify individuals in sympatry.

Mon

17.40

Landscape-scale movement characteristics of the European badger (Meles meles) in a medium-density
population A. Byrne, (andrew.byrne@ucd.ie), Uni. Coll. Dublin, Dublin, Ireland, J. O'Keeffe,
(james.okeeffe@agriculture.gov.ie), Cent. Vet. Epidem. & Risk Analysis, Ireland, S.W. Martin,
(swmartin@ovc.uoguelph.ca), Uni. Guelph, Canada Understanding wildlife movements is essential when modelling
dispersal capacity and disease spread across populations. The badger is a wildlife host for bovine tuberculosis (TB;
caused by Mycobacterium bovis) in Britain and Ireland. Badger movement has been highlighted as being a
particularly important factor in TB disease transmission dynamics. Data from a large-scale (755km2) mark-releaserecapture study in Ireland were utilised to investigate badger movement characteristics. We used random-effects
modelling to investigate badger movements in relation to sex, time between captures, age and weight. We also
investigated whether movements were related to local badger density using metrics of social group size and territory
size. We found that badgers crossed putative territorial boundaries frequently. Preliminary results suggest
differences amongst sex, age and weight cohorts and the length of movements recorded. The findings from this
study increase our understanding of badger movement ecology and have important implications for future badger
management and disease intervention strategies.

Tue

10:00

The population structure of the Eurasian badger Meles meles in Northern Ireland A. Allen,
(Adrian.Allen@afbini.gov.uk), Agri-Food & Biosci. Inst., Belfast, UK, R. Skuce, (Robin.Skuce@afbini.gov.uk),
Queen's Uni. Belfast, UK, D. O'Mahony, (Declan.O'Mahony@afbini.gov.uk), D. Ensing
(Dennis.Ensing@afbini.gov.uk) The Eurasian badger is a reservoir of bovine tuberculosis (bTB). Previously, it was
observed that genetically distinct populations of badgers have colonized Britain and Ireland. Genetic heterogeneity
may affect badger ecology and bTB transmission. Consequently, it would be beneficial to determine the population
structure of badgers in Northern Ireland (NI). 176 badgers were sampled across NI, and their genetic composition
determined using microsatellites and mitochondrial haplotyping. 10 samples from the Republic of Ireland (ROI) were
analysed for comparison. Both analyses detected two badger populations in NI, with western counties observed to
cluster with the small number of samples from ROI. Eastern counties exhibited a genetically distinct badger
population. This suggests that Ireland may have been colonized by badgers twice in the past. Data are consistent
with a secondary badger colonization of northeast Ireland from Britain. Genetic heterogeneity of the NI badger
population may have implications for bTB control strategies.

Tue

10:20

Does long term culling affect badger (Meles meles) populations in the Republic of Ireland? R. Carroll,
(rmcarrol@tcd.ie), Trinity College Dublin, Ireland, N. Marples, (nmarples@tcd.ie), L.A.L. Corner,
(leigh.corner@ucd.ie), Uni. Coll. Dublin, Ireland As the main wildlife reservoir for tuberculosis for cattle across
Ireland, the badger has been targeted by focused (reactive) culling in attempts to reduce the prevalence of
tuberculosis in cattle herds. It has been speculated that high levels of culling and disturbance of the population may
reduce population recovery and affect the reproduction rate of any badgers remaining in these areas. Using post
mortem examination records gathered between 1998 and 2005 we investigated whether continuous long-term
badger culling had changed the population dynamics of local populations. Body weight maintained its expected
seasonal variation and litter size remained constant. Bite wounding was found to be strongly associated with TB,
and became less prevalent as culling progressed. However, the proportion of gravid females captured during the
course of the study fell significantly. The reasons for this will be discussed. Reduced fecundity would significantly
delay any repopulation of culled areas.

Tue

10:40

Is the hog badger specialist or generalist? Seasonal change of food habits in central China Y. Kaneko,
(ykaneko7946@gmail.com), Tokyo Uni. Agricult. & Technol., Fuchu-city, Tokyo, Japan, You-Bing Zhou,
(zhouyb@ibcas.ac.cn), Inst. Botany, Chinese Acad. Sci., & WildCRU, Uni. Oxford, C. Newman,
(chris.newman@zoo.ox.ac.uk), D.W. Macdonald, (david.macdonald@zoo.ox.ac.uk) The question of whether
badgers (Meles spp.) are earthworm specialists or opportunists throughout their wide Eurasian distribution has
attracted debate. In comparison, little is known about the South East Asian hog badger (Arctonyx spp.). We studied
the food habits of A.collaris in a subtropical forest of central China, between March and October 2011 (the species
hibernates between November and February). Faecal analysis, based on frequency of occurrence (n=371), revealed
that in spring and summer, six species of anecic/year-round earthworms (Amynthas spp.) occurred in over 79% of
scats, with beetles (Coleoptera spp.), ants and bees (Hymenoptera spp.), and other worms in 10-46%. In autumn
(Sep-Oct), earthworm occurrence fell to 63% and 13%, with switching to fruits (Actinidia spp.) in October (100%).
Earthworms seem to be the main food of hog badgers in this subtropical forest, but nonetheless these badgers
switch their foods according to seasons, and behave as generalist foragers.

Tue

11:00

African civet density in a mosaic of land uses in South Africa M. Somers, (michael.somers@up.ac.za), Uni.
Pretoria, Pretoria, South Africa, L. Isaacs, L. Swanepoel We used camera trapping to determine the density of the
little known African civet Civettictis civetta across different land-use types. We found density estimates using a nonspatial method with ½ MMDM buffer were similar to those using the spatially explicit capture-recapture (SECR)
method. Density estimates (based on Mh jacknife estimator) were 12.78 ± 2.02/100 km 2 in Lapalala (a reserve
without lions Panthera leo), 8.01 ± 2.27/100 km 2 in a Farming Area and 4.74 ± 0.87/100 km 2 in Welgevonden (a
reserve with lions). Based on SECR models it was 12.67 ± 4.50/100 km2 in Lapalala, 11.39 ± 5.52/100 km2 in
Farming Area and 4.56 ± 1.12/100 km 2 in Welgevonden. Density estimates between Lapalala and Farming Area
were not significantly different, although they were significantly higher than Welgevonden. We suggest the
differences may be due to, but perhaps not mutually exclusive to, a top-down effect of lions, human-carnivore conflict
or trophy hunting.

Tue

11:40

Ecology of Southeast Asian civets (Viverridae) and mongooses (Herpestidae) A. Jennings,
(smallcarnivores@yahoo.com), G. Veron, (veron@mnhn.fr) Southeast Asia supports 17 species of civets
(Viverridae) and mongooses (Herpestidae). Yet most of these species are poorly known and some are threatened
with extinction. We have investigated several viverrids and hespestids within this region using a variety of
techniques (radio-telemetry, camera-trapping, and ecological niche modelling), and these studies have provided new
data on their ranging behaviour, activity, habitat/elevation preferences, and distributions. Using this new information,
we have reviewed the ecology and distributions of southeast Asian civet and mongoose species, and highlighted
some of the conservation implications of these findings.

Tue

12:00

Landscape and species interaction effects on mesocarnivore use of Mediterranean environments
L.M. Rosalino, (lmrosalino@fc.ul.pt), Uni.de Lisboa, CENA, Uni.de São Paulo, M.J. Santos,
(mjsantos@stanford.edu), Stanford Uni., California, USA, M. Santos Reis, (mmreis@fc.ul.pt) Mediterranean
ecosystems are coupled human-nature systems that provide to top-of-the-food-chain mesocarnivores a diverse
availability of resources. The richness of mesocarnivores in these ecosystems raises questions on which
mechanism(s) might be facilitating their coexistence. Between 1997 and 2000, we captured 166 mesocarnivores (47
Stone martens, 63 Egyptian mongooses and 56 Common genets) and assessed what factors may be influencing
their presence in a cork-oak woodland in southern Portugal. Using a GLMM procedure we tested whether the
presence of each species could be influenced by the landscape structure (e.g. patch metrics) and the co-occurrence
of other carnivores. Results showed a positive influence of both factors. Ecological theory suggests that species coexistence is possible when resources are not limiting, and this can probably explain why both landscape and
presence of other species was positively associated with species presence.

Tue

12:20

Fine-scale habitat use and niche separation in a guild of medium-sized sympatric carnivore species that
differ in life-history traits C. Soto Navarro, (sotonavarrocarolina@gmail.com), Estación Biol. de Doñana, CSIC,
Isla de la Cartuja, Sevilla, Spain, F.F.Palomares, (ffpaloma@ebd.csic.es) Heterogeneous landscapes offer many
choices in habitat selection but in landscapes where a habitat type dominates, the resources distribution is limited
and opportunities for coexistence are likely to be the most restrictive. Subtle patterns of habitat partitioning between
species at the same trophic level but with different degree of specialization may promote ecological separation and
therefore sympatry under this scenario. We tested the hypothesis by comparing habitat use of five sympatric
carnivore species (Iberian lynx, Eurasian badger, Egyptian mongoose, common genet and red fox) within a
Mediterranean protected area dominated by Mediterranean scrubland in south-western Spain. Our results based on
logistic and regression generalized linear mixed models and OMI analysis suggested that specialism favors
differences in fine-scale habitat use and ecological separation through segregation along the ecological niche
dimensions allowing coexistence. Nevertheless, generalist species may exhibit another mechanism such as spatialtemporal segregation of activity patterns between them to coexist.

Tue

12:40

Raccoon movement on the Virginia Barrier Islands (USA): a challenge for avian habitat restoration on a
naturally fragmented coastal landscape R.D. Dueser, (ray.dueser@usu.edu), N.D. Moncrief,
(Nancy.Moncrief@vmnh.virginia.gov), Virginia Mus.Nat.Hist., Martinsville, VA, USA., J.H. Porter,
(jhp7e@virginia.edu), Uni.Virginia, Charlottesville, Virginia, USA, J.H. Roberts, (darter@vt.edu), Virginia Tech Uni.,
Blacksburg, Virgina, USA The raccoon (Procyon lotor Linnaeus) is a keystone carnivore on the Virginia barrier
islands (USA), where it is a major predator on beach-nesting and colonial waterbirds. Raccoon distribution is
dynamic in both time and space: populations persist on 11 islands, and individuals occur sporadically on at least 13
others. Using mark-recapture and radiotelemetry methods in 1999-2007, only 3 of 297 (1%) tagged/collared
individuals were observed to move across open water (< 0.5 km) between islands. On the contrary, 22 of 32 (69%)
animals that were translocated between islands were observed to return to their original capture site (< 2.4 km)
within days. Least-cost path analysis identified a number of relatively cost-effective pathways of movement on this
landscape. Preliminary genetic analyses suggest substantial correspondence between these pathways and actual
raccoon movement. Avian habitat restoration on the islands will require that inter-island raccoon dispersal be
impeded by removals, barriers or behavioral modification.

Tue

14:00

Activity patterns of Cape grey mongooses: do sex, photoperiod and weather play a role? E. Do Linh San,
(emmanuel.dolinhsan@gmail.com), Uni. Fort Hare, Alice, South Africa, J. Fattebert, Uni. KwaZulu Natal, Durban,
South Africa, M.J. Somers, Uni. Pretoria, Pretoria, South Africa Animal activity patterns can potentially be affected
by several intrinsic and extrinsic factors. Here we studied the activity patterns of Cape grey mongooses (Herpestes
pulverulentus) in a xeric conservation area (Great Fish River Reserve, South Africa), and investigated whether they
are influenced by sex, photoperiod and/or climatic conditions. Radio-tracked mongooses were strictly diurnal and
crepuscular. Although males were generally slightly more active than non-breeding females, univariate analyses
indicated no significant intersexual difference for all activity parameters studied. In contrast, seasonal variations
were obvious, with longer activity periods and higher activity levels observed in summer, and lower values recorded
in winter. Multivariate analyses (GdLMs) indicated that most activity parameters were significantly influenced by
photoperiod as well as weather (a decrease in activity being recorded under unfavourable climatic conditions).
Alternate models suggest that most of the variation observed can be accounted for by ‘seasonality’ alone.

Tue

14:20

Frugivory and seed dispersal by small carnivores: a review and synthesis Y. Nakashima,
(yosshi1215jp@yahoo.co.jp), Kyoto Uni., Sakyo-ku, Kyoto, Japan Most small carnivores consume fruits and
disperse the seeds. We review the literatures and evaluate our current state of knowledge on their fruit selection,
dispersal distance, effect on seed germinability, and deposition sites. There have been many studies on fruit types
(e.g. colour, fruit and seed size) selected by small carnivores: they typically prefer succulent fruit with many tiny
seeds. Recent studies have been quantifying seed-dispersal distances, and effects of mastication and gut passage
on seed germination. However, few studies have evaluated seed deposition sites exactly and have traced postdispersal seed fates. Many small carnivores are known to frequently deposit feces in specific and conspicuous
microhabitats, possibly for intraspecific communications. Therefore, they may generate seed shadows that are
distinct from those of the other sympatric frugivores, and may differentially affect seed survival and growth from
them. We suggest the need of future research on this field.

Tue

14:40

The colonisation of the River Po plain (NW Italy) by the pine marten: influence of habitat constraints and
interspecific competition A. Balestrieri, (alebls@libero.it), Uni., Milan, Milan, Italy, L. Remonti,
(luigi.remonti@gmail.com), Uni. Pavia, Pavia, Italy, A. Ruiz-Gonzalez, (arg.salinas@gmail.com), Uni. del País Vasco,
Vitoria-Gasteiz, Spain The pine marten (Martes martes) is generally associated with mature coniferous and mixed
forests. Nonetheless, in the last 15 years the pine marten has progressively expanded in the western and central
part of the intensively cultivated plain of the River Po, where residual woods mainly consist of isolated, small
fragments. Road-kills and non-invasive genetic analyses revealed that pine marten expansion is assisted by riparian
woods as natural corridors and that the species is widely distributed on a 30 km long stretch of the River Ticino, a
major tributary of the River Po. The analysis of habitat selection suggested that, although the pine marten can
colonise fragmented agricultural habitats, its distribution and abundance are influenced by both the shape and
degree of fragmentation of residual wood patches. We suggest that the expansion of the pine marten in habitats
where the availability of animal prey is lowered by human activities, may have heightened interspecific competition
leading to the increasing rarity of the stone marten.

Tue

14:40

Diet and use of space by Neotropical otters, Lontra longicaudis in anthropogenic environment
L. M. Rosalino (lmrosalino@fc.ul.pt), Uni.de Lisboa, Portugal, L. Verdade, (lmverdade@usp.br), Uni.de São Paulo,
Brazil, N.M. Pedroso, (nmpedroso@fc.ul.pt), Uni. Lisbon, Portugal, J.L. Tavares, (joaolucasftavares@gmail.com)
Diet and space use assessments are important tools to determine species status and how they cope with humandriven ecological changes. We studied these traits for the Neotropical otter Lontra longicaudis, one of the least
known otter species, in an human affected river system: Paranapanema River (São Paulo, Brazil). This river is
under the influence of a reservoir and subjected to agriculture, tourism and fishing. Scat analyses showed that otters
are fish specialists. Together with the detected intense use of complex shelters in the river margins, results suggest
some resilience of otters to anthropogenic disturbance and a possible role of disturbed areas for this species
conservation.

Tue

15:40

Red foxes in space and time - limitation by large carnivores, prey availability or climate? B. Elmhagen,
(bodil.elmhagen@zoologi.su.se), Stockholm Uni., Stockholm, Sweden, M. Pasanen-Mortensen
(marianne.mortensen@zoologi.su.se) Theory suggests that the abundance of a species is limited by species
interactions in productive parts of the distribution range, but by climatic factors and resource constraints in
unproductive parts. The red fox is a medium-sized carnivore with a wide distribution. Analyses of fox abundance,
population trends and dynamics at different spatial and temporal scales support these predictions. At the Eurasian
scale, fox abundance is negatively associated with harsh winter conditions and presence of the larger Eurasian lynx.
At regional scales (< 400 000 km2), spatio-temporal patterns support top-down limitation of fox at high lynx
abundance, but bottom-up limitation of fox abundance were lynx is rare, e.g. in the northernmost part of the fox
distribution range. In the north, fox dynamics reflects resource limitation. Under favourable conditions, the red fox
reach high abundances and suppresses prey and smaller carnivores, suggesting the fox is a strong interactor in the
mammal community.

Tue

16:00

Effect of farmland use on population density and activity patterns of serval C. Downs, (downs@ukzn.ac.za),
Uni.KwaZulu-Natal, Pietermaritzburg, South Africa, T. Ramesh, (ramesh81ngl@gmail.com) The Drakensberg
Midlands, South Africa are experiencing unprecedented levels of habitat change. Despite the serval (Leptailurus
serval) being a Near Threatened wetland specialist, no studies have investigated their response to land use. To
assess their abundance, we used camera trapping at 3 sites differing in intensity of farmland use with capturerecapture models. A total of 1320 camera trap nights across the 3 sites yielded 26 and 28 servals. We detected no
major difference in servals/100 km2 among the 3 sites using spatially explicit maximum likelihood (7.6 ± 2.3; 6.5 ±
2.7; 6.5 ± 2.6) and Bayesian (7.7 ± 1.6; 6.2 ± 1.9; 6.9 ± 2.1) methods in sites A, B, and C. Servals were mainly
crepuscular and nocturnal. The Mardia-Watson-Wheeler Test showed significant difference in activity in A and C
compared with B, whereas no difference between A and C. Servals avoided activity during the day in the intensively
farmed B. Abundance analysis at the broader habitat scale may not have detected variation among sites.
Differences need to be tested at smaller spatial scales. This estimation of a medium-sized felid with changing land
use can assist their management and conservation.

Tue

16:20

Population density, spatio-temporal use and diet of leopard cats (Prionailurus bengalensis) in a humanmodified succession forest landscape of Singapore M.A.H. Chua, (marcus.chua.ah@gmail.com), Nat. Uni.
Singapore, Singapore, N. Sivasothi, (sivasothi@nus.edu.sg), Peter K.L. Ng, (peterng@nus.edu.sg) The leopard cat
(Prionailurus bengalensis) is a wild felid that reportedly thrives in human-modified habitats in Asia. It has been
suggested that they may be adapters of plantation forests by exploiting the availability of murid prey, and are
abundant in these habitats. However, these hypotheses have yet to be tested quantitatively. Here, camera trapping,
spotlighting surveys and quantitative diet analyses were used to determine population density, occurrence, activity
pattern and diet of leopard cats in human-modified habitats in Singapore. Leopard cat density and habitat use was
higher in oil palm monoculture environs compared to secondary forests, and was negatively related with canopy
closure and distance from plantation. Leopard cats were exclusively nocturnal in the monoculture area, but also
exhibited diurnal activity in secondary forests. Consumption of nocturnal murids was significantly higher in the
monoculture area compared to secondary forests. Our results provide evidence that leopard cats exploit oil palm
monoculture as a foraging area for murid prey.

Tue

16:40

Camera-trapping small carnivores: promises and pitfalls R. Sollmann, (rsollma@ncsu.edu), N.Carolina State
Uni., Raleigh, North Carolina, USA, A. Wilting, (wilting@izw-berlin.de), Leibniz Inst. Zoo & Wildl.Res., Berlin,
Germany Small carnivores are challenging to study and thus many are among the least known mammal species.
Camera-trapping is an increasingly popular method to study wildlife and is well suited for detecting rare and cryptic
species such as small carnivores. Camera-trapping allows studying activity patterns, distribution, habitat use, and
species richness. Estimating population parameters such as density, however, can be challenging as it depends on
the species being individually identifiable based on coat pattern. Relative abundance indices often used for
‘unmarked’ species are error-prone. Thus for those species a careful evaluation of the results is necessary and other
survey methods need to be explored.

Tue

17:00

12. Mammal-macroparasite relationships Hugot, Paris; Ribas-Salvador, Barcelona

Mon

14:00

Origin of pinworm parasites: from mammalian reptiles to humans J.P. Hugot, (hugot@mnhn.fr),
Mus.Nat.d'Histoire Naturelle, Paris France, S. Gardner, (slg@unl.edu), Uni. Nebraska, Lincoln, Nebraska, USA,
A. Araujo, (adauto49@gmail.com), Fundação Oswaldo Cruz, Rio de Janeiro, Brazil Fossilized feces, are an
important source of discovery for Paleoparasitologists revealing information on the presence of parasite groups in the
ancestors or predecessors of their contemporary hosts. The presence of identified parasite groups in the fauna of the
past, not only attest their existence in the geological times and persistence until now, but is also bringing important
information on the hosts behavior and feeding habits. We describe the egg of an oxyurid parasite discovered in 240
million years old coprolites, associated with several Cynodont species. This parasite is the oldest pinworm ever
identified and its host belongs to an extinct clade considered to be the sister-group of the contemporary Mammals.
Oxyurida have very constant traits of life. The different Cynodont species recorded on the site, are most probably the
owners of the coprolite and the hosts of the parasite.

Mon

14:00

A new species of the oxyurid nematode (Genus Syphacia) from Spalacidae in Ethiopia A. Ribas,
(aribas@ub.edu), Uni. Barcelona, Spain, R. Sumbera. Uni.South Bohemia, Ceské Budejovice, Czech Rep., J. Bryja,
Inst. Vert. Biology, Brno, Czech Republic, J. Goüy de Bellocq, Uni. Antwerp, Antwerpen, Belgium A field trip in
Ethiopia in November 2012 to collect rodents, allowed recovery of oxyurid nematodes from the spalacid Tachyoryctes
splendens complex. The posterior detailed study of this nematode allowed assigning to the genus Syphacia. These
pinworms were studied metrically and morphologically, including electron scanning microscope. These individuals
differ from the other species of Syphacia recorded in naïve rodents and to introducted rodents: Syphacia muris
(Rattus) and Syphacia obvelata (Mus) and Sypahcia frederici and S. stroma (Apodemus sylvaticus, recorded in
northern Africa). This is the first report of a member of genus Syphacia in Spalacidae and first Syphacia described in
Africa for 45 years.

Mon

14:20

Performance and ability to discriminate between hosts in ectoparasites of small mammals B. Krasnov,
(krasnov@bgu.ac.il), Ben-Gurion Uni. of the Negev, Israel, I. Khokhlova, (khokh@bgu.ac.il) Selection of an
appropriate habitat with necessary and exploitable resources is one of the main tasks for any living organism. If an
organism succeeds in fulfilling this task, its reward is translated into an increase or, at least, non-decrease of its
fitness. The evolutionary motivation of parasites does not differ from that of free-living organism. Parasites have to
carefully select their host organisms at both evolutionary and ecological scales. An individual parasite has to be able
to locate and identify an individual of an appropriate host species, sex and age and to distinguish it from individuals of
often similar but less appropriate or even inappropriate cohorts. Here, we report the results of investigation of the
ability of fleas (Siphonaptera) parasitic on rodents to distinguish between hosts of different species, genders or age
categories presumably using odour cues. We will demonstrate that the ability to distinguish and to select an
appropriate host individual results in fitness reward.

Mon

14:40

Host density strongly predicts parasite abundance across populations of a critically endangered
megaherbivore A. Stringer, (Andrew.stringer@vuw.ac.nz), Victoria Uni.of Wellington, Wellington, New Zealand,
W. Linklater, (wayne.linklater@vuw.ac.nz) What determines the abundance of parasites is the fundamental question
of epidemiology. Epidemiological models predict supply-side ecology to influence macroparasite abundance. We
test the influence of 10 supply-side factors on macroparasite abundance across 18 populations of black rhinoceros
(Diceros bicornis) in South Africa. Here we show that host density strongly predicts parasite abundance at the
population level for both directly and indirectly transmitted macroparasites. All other, predominantly climate and
weather related supply-side factors were not supported. The surprising influence of host density, within a complex
ecological system, demonstrates the validity of simple epidemiological supply-side models. Demonstrating this
previously assumed relationship between host density and parasite abundance has numerous implications. For
instance, density-dependent transmission is essential for calculations of the basic reproductive number, the
hypothesis that parasites may regulate host population size, and the idea of population density thresholds for
parasitism, below which a parasite would go extinct.

Mon

15:00

Quantifying the sub-clinical effects of macroparasites: a manipulation experiment in juvenile eastern grey
kangaroos J. Cripps, (crippsj@unimelb.edu.au), Uni. Melbourne, Victoria, Australia, I. Beveridge,
(ibeve@unimelb.edu.au), R. Ploeg, (Richard-Ploeg@idexx.com), IDEXX Laboratories, Mount Waverley, Victoria,
Australia, G. Coulson, (gcoulson@unimelb.edu.au) Large mammalian herbivores are commonly infected with
gastrointestinal helminths. In many host species, these helminths cause clinical disease and may trigger
conspicuous mortality events. However, they may also have sub-clinical impacts, reducing fitness as well as causing
complex changes to host physiology, growth patterns and body condition. Theoretically, juveniles should experience
significant costs from parasites, being immunologically immature and undergoing a significant growth phase. To
quantify sub-clinical effects, we conducted a field experiment on juvenile eastern grey kangaroos (Macropus
giganteus), which commonly harbour large burdens (up to 500,000) of gastrointestinal nematodes. We removed
nematodes from one group of juveniles using an anthelmintic treatment, and compared their body condition, growth
rates and blood parameters with a parasitized (untreated) control group. Treated juvenile kangaroos had significantly
higher levels of a plasma protein (albumin) and showed minor changes in all the other parameters measured,
suggesting that sub-clinical effects are evident in this species.

Mon

16:00

PFC 2025

Temporal dynamics of direct-reciprocal and indirect effects in a host-parasite network S. Pilosof,
(spilosof@post.bgu.ac.il), Sede Boqer, Ben-Gurion Uni.of the Negev, Israel, M.A. Fortuna, (fortuna@ebd.csic.es),
Boris R. Krasnov, (krasnov@bgu.ac.il) Temporal variation in the interactions between hosts and parasites is still
poorly understood despite consequences for parasite transmission dynamics. We used a six-years data set on a
network of rodents and shrews and their flea/mite ectoparasites and modeled temporal variation in: (1) direct
reciprocal influence between hosts and parasites (hosts providing resources to parasites and parasites exploiting the
resources of hosts), using an asymmetry index; and, (2) indirect influence among species within a community (e.g.
facilitation of parasite infestation by other parasites), using betweenness centrality. Network dynamics was
determined by temporally persistent species but even among those species some had strong heterogeneity in the
temporal variation of asymmetry and centrality. Therefore, the functional roles some persistent species play (e.g. in
promoting parasite transmission) changes over time. Furthermore, parasites having a large negative impact on hosts
are also those facilitating the spread of other parasites through the entire host community.

Mon

16:20

Alien hosts and native parasites: a case study with gerbil fleas and heteromyid rodents E. Dlugosz,
(dlugosz@post.bgu.ac.il), Ben-Gurion Uni. of the Negev, Sede Boqer, Israel, I. Khokhlova, (khokh@bgu.ac.il),
B.R. Krasnov, (krasnov@bgu.ac.il) Introduced and invasive species are known to be less parasitized than native
species. We investigated factors potentially responsible for establishment of a successful host-parasite association.
We infested two alien heteromyid species, Dipodomys merriami and Chaetodipus penicillatus, with three flea species
of gerbils. We expected establishment of a flea species on an alien host to be, in part, dependent upon
physiological/behavioral similarities between alien and native hosts. We measured the effect of flea parasitism on
host body mass, hematocrit and glucose levels as well as their flea-killing ability. We also measured the effect of
host species on flea survival, egg production, and offspring quality. Egg production was lower among fleas infesting
alien as compared to native hosts. Egg production is likely dependent on quality of the blood meal. Heteromyidae
had higher hematocrit levels than native hosts. Higher host blood viscosity may impede blood
consumption/digestion, and therefore, leads to lower egg production.

Mon

16:20

13. Late Quaternary Extinctions Johnston, Tasmania; Lister, BNHM. London; Stuart, Durham

Mon

10:00

The extinction of Australia’s Pleistocene mega-herbivores and its ecological consequences C. Johnson,
(c.n.johnson@utas.edu.au), Uni. Tasmania, Hobart, Tasmania, Australia Pleistocene Australia had a diverse
assemblage of large vertebrates. The disappearance of this megafauna was evidently abrupt, coinciding with arrival
of people around 45,000 years ago. Most of the large animals that went extinct at that time were herbivores, the
sudden loss of which may well have had large impacts on vegetation. These effects included increased fire and loss
of mosaic habitats with replacement by more uniform and (sometimes) dense vegetation types. Although climate
evidently played no part in megafaunal extinction, climate limited environmental responses to the disappearance of
large herbivores. In environments with strong climatic limits on productivity there is little evidence for vegetation
change, but elsewhere there were major shifts in vegetation state. These events are significant for our understanding
of current ecological controls on Australian vegetation and the management of invasive large herbivores.

Mon

10:00

Chronology of Quaternary megafaunal extinction, climate change, and human occupation in South America
A. Barnosky, (barnosky@berkeley.edu), Uni.California Berkeley, USA, E. Lindsey, (emily.lindsey@berkeley.edu),
N. Villavicencio, (nvillavicencio@berkeley.edu), C. Marshall, (crmarshall@berkeley.edu) South America suffered
more extinction of large mammals than any other continent during the Late Quaternary Megafaunal Extinction (LQE).
However, the chronology, causes and consequences of the LQE are less well known there than on other continents.
Here, we report initial results of an international, multidisciplinary effort to assess the timing of the LQE, climate
change, and human occupation in South America on a region-by-region basis. Overall, the chronology that is
emerging suggests a synergy of human impacts plus climatically-caused environmental change resulted in a more
rapid, temporally constrained extinction event in Patagonia compared to Brazil and central Argentina, where
extinctions may have been protracted over several thousand years, and for some taxa may not have occurred until
well into the Holocene. Intensive radiocarbon-dating efforts are now in progress in order to test these initial results.

Mon

10:20

Radiocarbon chronology of extinct and surviving megafauna in Northern Eurasia A. Stuart,
(ajsmegafauna@gmail.com), Durham Uni., Durham, UK Radiocarbon dates made directly on megafaunal remains
show that extinctions in northern Eurasia were staggered over tens of millennia, and within a species populations
disappeared earlier from some regions than from others. For example, cave bear Ursus spelaeus and spotted
hyaena Crocuta crocuta had probably gone by 30 ka , whereas woolly rhinoceros Coelodonta antiquitatis survived
until ca 14 ka. Others survived in limited areas into the Holocene: woolly mammoth Mammuthus primigenius to ca 4
ka on Wrangel Island, and giant deer Megaloceros giganteus to 7.7 ka in western Siberia and European Russia. It is
evident that climatic and vegetational changes had major impacts on species’ ranges, and moreover the contrasting
chronologies and geographical range contractions are consistent with environmental drivers relating to their differing
ecologies. However, the possible role of humans in this process has still to be satisfactorily explored.

Mon

10:40

Dynamics of Pleistocene-Holocene megafaunal extinctions in China S. Turvey, (samuel.turvey@ioz.ac.uk),
Inst.Zool.,Regent's Park, London, UK., T. Haowen, (tonghaowen@ivpp.ac.cn), Inst.Vert.Paleontology &
Paleoanthropology, Chinese Acad.Sci., Beijing, China, A.J. Stuart, (ajsmegafauna@gmail.com), Durham Uni., UK,
A.M. Lister, (a.lister@nhm.ac.uk), Nat.Hist.Mus., London, UK Late Quaternary megafaunal extinction chronologies
are still poorly understood across eastern and south-east Asia. Previous radiometric studies have suggested that
several Late Pleistocene large mammals (e.g. Mammuthus, Megatapirus, Stegodon) may have survived into the
Holocene in China, with regional megafaunal extinctions “staggered” across the Late Quaternary. However, critical
re-examination of past radiometric studies, and new dating of mammal material from reportedly Holocene sites
containing characteristically Late Pleistocene faunas, indicates that evidence for Holocene survival of any Chinese
Late Pleistocene megafaunal species is weak or untenable. The post-glacial zooarchaeological record reveals an
escalating series of severe range contractions and regional extirpations of large mammal species throughout the
Holocene and into the Chinese historical period, associated with extreme levels of human overpopulation, natural
resource overexploitation and habitat modification throughout the development of Chinese civilization. It is likely that
several regionally endemic large mammal species became globally extinct in China during the Holocene.

Mon

11:40

Mammoth extinction, refugia, and the synergistic effects of climate and people A. Lister, (a.lister@nhm.ac.uk),
Nat.Hist.Mus., London, UK A global database of 2400 radiocarbon dates on woolly mammoth has been audited,
using objective criteria, to around 1800 ‘good’ dates. Mapping these dates shows that major shifts in mammoth
range correspond to climatic and vegetational events, and the terminal distribution suggests range fragmentation
prior to extinction. Such reduction to refugial populations probably affected many species, in a cyclical manner,
through the Quaternary. In most cases, these populations survived to re-expand on the return of favourable
conditions. At each major climatic cycle, however, some species failed to survive the refugial phase, producing the
observed ‘background’ extinctions. At the last contraction (broadly at the last glacial-interglacial transition but varying
among species), extinctions substantially exceeded background rate, leading to the suggestion of a synergistic
human contribution. While this idea is attractive, for mammoths direct evidence of hunting is limited, especially in the
far northern ‘refugial’ areas.

Mon

12:00

PFC 2018

Detecting declines of large mammal faunas from the Holocene record of Europe J. Crees,
(jennifer.crees@ioz.ac.uk), Inst. Zool., Zool. Soc. Lond., Regent's Park, London, UK Faunal remains from the fossil
and subfossil record are increasingly used to reveal the dynamics of Late Quaternary mammalian extinctions, but
research has focused mainly on the Late Pleistocene. I used data from the extensive zooarchaeological record of
Europe to reconstruct spatial and temporal patterns of large mammal decline for the less well-studied Holocene. Due
to unavoidable sampling bias, I found that unevenness in the spread of data across species, space and time severely
influenced the ability to reliably reconstruct past species ranges. However, by applying simple resampling methods, I
was able to separate sampling variation from genuine range declines that are a precursor to species extinction.
Species occurrence records from past faunal assemblages are an extremely useful source of information for
revealing the patterns and processes leading to extinction but raw data must be used with caution in large-scale
analyses and possible biases addressed.

Mon

12:20

Past and present pattern of habitat use by large herbivores in Europe R. Kowalczyk,
(rkowal@ibs.bialowieza.pl), Mammal Res.Inst., Polish Acad. Sci., Bialowieza, Poland, E. Hofman-Kamińska,
(ehofman@ibs.bialowieza.pl), H. Bocherens, (herve.bocherens@uni-tuebingen.de), Uni. Tübingen, Tübingen,
Germany, D.G. Drucker, (dorothee.drucker@ifu.uni-tuebingen.de) Increasing replacement of open steppe by forest
cover after the last postglacial period and expansion of human populations in Europe over the last millennium had
dramatic effect on distribution and densities of large herbivores. Using stable isotope analyses we investigated past
and present pattern of habitat use by three species of large herbivores: European bison, aurochs and moose. The
values of the isotope δ13C between 9 000 and 12 000 yrs BP suggest that all three species were utilizing open
habitats. Ca. 5 000 BP, a shift in δ13C was observed in all species indicating a change in pattern of habitat use
towards more closed habitats. Comparison of δ13C abundance in modern bison and moose showed higher variation
in bison. This reflects the variety of habitats into which the bison were re-introduced. Results of the study indicate
that a combination of forest expansion and increasing human pressure after the last postglacial period forced bison
and aurochs into forests as a refuge habitat. These two species can be recognized as refugee species confined to
suboptimal or marginal habitats, with consequences of decreased fitness and density, which led to their extinction in
the wild.

Mon

14:00

Genetic evidence for the role of climate change in the extinctions of Holarctic megafauna A. Cooper,
(alan.cooper@adelaide.edu.au), Uni. Adelaide, South Australia, B. Brook, (barry.brook@adelaide.edu.au),
C. Turney,(c.turney@unsw.edu.au), Uni.New South Wales , C. Bradshaw, (corey.bradshaw@adelaide.edu.au) The
relative roles of humans and climate change in the mass extinction of large vertebrates towards the end of the
Quaternary period remains an contentious debate. We use mitochondrial data and radiocarbon dates from 35 large
vertebrate species across the Holarctic to examine the genetic impacts of past episodes of climate change, including
environments prior to human presence. We have built a high-resolution Holarctic climate reconstruction for the past
50,000 years by combining the Cariaco and Greenland climate records, and revise the timing of interstadial events
during this period. Comparison with the genetic data reveals a surprising non-random correlation between rapid
warming events and major genetic transitions (often extinctions). Importantly, most of these events are invisible to
the fossil record. These data provide important information about the processes behind major extinction events, and
the importance of underlying meta-population structures in the resilience of Quaternary ecosystems to climate and
human impacts.

Mon

14:20

Global Late Quaternary megafauna extinctions linked to humans, not climate change C. Sandom,
(chris.sandom81@gmail.com), Aarhus Uni., Aarhus, Denmark, S. Faurby, (soren.faurby@biology.au.dk), B. Sandel,
(brody.sandel@biologi.au.dk), J-C. Svenning, (svenning@biology.au.dk) The Late Quaternary megafauna attrition
was a severe global-scale extinction event. To date, focus has been on the extinction chronology of specific species,
specific geographical regions, or macroscale studies at coarse geographic and taxonomic resolution. We present the
first global analysis, of this extinction based on comprehensive species-level data for country-level distribution of all
large mammal species globally or continentally extinct between the beginning of the Last Interglacial and 1000 AD,
testing the relative roles played by glacial–interglacial climate change and humans. We find that extinction severity is
strongly tied to human paleobiogeography. Furthermore, an observed Eurasia-specific link between extinctions and
climate change is weak. Where modern humans were the first hominid to arrive even in relatively climatically stable
regions such as California and South America, extinction was severe. Our analysis provides strong support for the
hypothesis that humans were the primary driver of the Late Quaternary megafauna extinction.

Mon

14:40

23. Personality traits in wild mammals Bremner-Harrison; Nottingham Trent; Watters, Brookfield

Mon

10:00

Personality, learning and spatial memory in an ancient African small mammal S. Hoffmann,
(shoffmann@zoology.up.ac.za), Uni. Pretoria, South Africa, H. Lutermann, (hlutermann@zoology.up.ac.za), K. Medger,
(kmedger@zoology.up.ac.za) Personality affects many different aspects of how an animal interacts with its
environment. The propensity to explore is one important component of such personality that should also affect space
use and possibly spatial learning and memory. We tested the latter hypothesis in sengis, an indigenous African animal
known for its elaborate trail system. We investigated exploratory behaviour, aggressive response and boldness as well
as spatial learning and memory of 20 eastern rock sengis (Elephantulus myurus). The animals expressed behavioural
syndromes with response being highly correlated over both time and situations. Proactive sengis entered the arena
significantly faster and located the food reward quicker than their reactive counterparts. They furthermore
demonstrated superior short-term memory over reactive animals. Our results suggest that personality can have
profound effects on learning abilities and this in turn may translate in differential fitness returns for individuals with
different personality types.

Mon

10:00

Annual population dynamics in short lived animals and seasonal variation in behaviour A. Herde, (herde@unipotsdam.de), Uni. Potsdam, Maulbeerallee, Germany, J.A. Eccard, (eccard@uni-potsdam.de) Short lived, iteroparous
animals experience variable social and environmental conditions over their lifetime. Populations with low densities in
winter and high densities in summer, and non-reproductive winter seasons determine maturation age and characteristic
age distributions at different seasons. We investigated how behavioural patterns across a population of common voles
(Microtus arvalis) were affected by season and sex, and whether variation in behaviour reflects the variation in life
history patterns. 492 voles were captured at different months over 3 years and tested for boldness and activity. Results
showed that behavioural variables were correlated with each other within animals. Boldness was extremely high in
spring compared to other seasons. Activity was higher in summer than in winter, and higher in males than in females.
Thus, behavioural phenotype seems to be variable in different seasonal environments. Possible explanations like agerelated variation, energetic constraints and a connection to the pace-of-life theory will be discussed.

Mon

10:20

Life history trajectories and social niche specialisation do not explain cooperative personalities in meerkats
A. Carter, (ac854@cam.ac.uk), Uni.Cambridge, UK, S. English, (sinead.english@zoo.ox.ac.uk), Uni. Oxford, UK,
T. Clutton-Brock, (thcb@cam.ac.uk) The social niche specialisation hypothesis predicts that group-living animals
should specialise in particular social roles to avoid social conflict, which could generate animal personalities.
Behavioural specialisation could occur at two time points during behavioural development: early in life, after which
individuals remain on a behavioural trajectory - the trajectory hypothesis - or at the point that the social role is acquired the transition hypothesis. We tested for support for either the trajectory or transition hypotheses of social niche
specialisation in cooperative personality traits in wild female meerkats (Suricata suricatta) that compete for access to
dominant social roles. Although we found large individual differences in repeatable cooperative behaviours, early life
behaviour did not predict social role acquisition later in life offering little support for life history trajectories. Individuals
did, however, switch behaviour on acquiring dominance, supporting predictions of the transition hypothesis of social
niche specialisation.

Mon

10:40

Does personality predict survival and capture probability in free-ranging grey mouse lemurs (Microcebus
murinus)? M. Dammhahn, (mdammha@gwdg.de), Leibniz Inst. Primate Res., Göttingen, Germany, Groupe de
recherche, en écologie comportementale et animale, Uni. Québec à Montréal, Québec, Canada, C. Kraus,
(cornelia.kraus@biologie.uni-goettingen.de), Uni. Göttingen, Germany Consistent individual differences in behaviour,
i.e. personality traits, are widespread, heritable and affect life-history. To understand the evolution of animal
personality, we need to quantify the consequences of personality variation on fitness. Here, we aim to assess
consequences of personality variation on individual trapping probability and on survival in free-ranging grey mouse
lemurs. We quantified variation in exploration and boldness for 115 individuals via repeated open-field and novel object
tests and trapping histories based on monthly (re)capture between 2008-2012. More explorative individuals were
captured at higher frequency and at more different trapping locations, validating the experimental assessment of this
personality component. Further, survival was positively related to exploration and negatively to boldness in males in the
reproductive season. Thus, individual differences in exploration might cause hitherto less considered variation in
capture-mark-recapture studies. Ultimately, differential survival of personality types might contribute to maintaining
variation in personality in this population.

Mon

11:00

Does personality affect foraging in response to plant toxins and predation risk? V. Mella,
(valentina.mella@sydney.edu.au), Uni. Sydney, New South Wales, Australia, P.B. Banks, C. McArthur We explored the
association between personality and foraging strategies in relation to food quality and fear, using a model generalist
herbivore, the brushtail possum (Trichosurus vulpecula). In a manipulative giving-up-density (GUD) experiment, we
investigated whether differences in personality traits shifted the equivalence point between the costs of plant toxins and
perceived predation risk, by varying the food toxin concentration in safe patches against paired, non-toxic risky patches.
We found that the cost of safe patches pivoted around that of risky patches depending on food toxin concentration. We
predicted that bolder individuals would prefer non-toxic risky patches while shy ones would prefer safety at the expense
of a higher food toxin concentration. An effect of personality on foraging strategy reveals a nuanced individual
landscape of food and fear, with important consequences for herbivores and far-reaching ramifications in their
interactions with plants and predators.

Mon

11:40

Larmor

Sociality of Somali wild ass and Grevy’s zebra: relationship to captivity and domestication C. Asa,
(asa@stlzoo.org), Saint Louis Zoo, Saint Louis, Missouri, USA, K. Bauman, (kbauman@stlzoo.org), F. Babbs,
(0805022B@student.gla.ac.uk), Uni. Glasgow, Glasgow, UK, F. Marshall, (fmarshal@artsci.wustl.edu), Washington
Uni., Washington, USA Our long-term comparative study of Somali wild ass and Grevy’s zebra has two primary
objectives: 1) to enhance captive breeding of these endangered equids through an increased understanding of their
behavior; and, 2) to evaluate their sociality, a factor considered important to domestication, since asses were
domesticated at several sites, but zebras were not. Captivity can constrain animals’ ability to engage in characteristic
behaviors. In contrast, especially for species from habitats that necessitate ranging widely for food, having unlimited
food and water in captivity may allow expression of other behaviors. African asses and Grevy’s zebras are reported to
have resource-defense polygyny, with only short-term social bonds between mothers and foals. However, our results
reveal consistent patterns of adult female/female association in both species; “best friend” dyads are especially
common. Combining results from observations of both captive and free-ranging animals can provide insights not
obvious from either perspective alone.

Mon

12:00

Personality variation and trade-offs as a means of improving reintroduction success S. Bremner-Harrison,
(samantha.bremnerharrison@ntu.ac.uk), Nottingham Trent Uni., Brackenhurst, Nottingham, UK Knowledge of
personality type can assist the conservation practices of reintroduction/translocation. However, little consideration has
been given to: i) the variation of personality between individuals from multiple source populations subjected to differing
selection pressures; or, ii) how founders with personalities indicating an ecological trade-off may influence success.
Personality differences were assessed in three endangered canid species; captive-bred swift fox (Vulpes velox) and
Catalina Channel Island fox (Urocyon littoralis catalinae), and wild urban and rural San Joaquin kit fox (Vulpes macrotis
mutica). Overall, foxes that died were bolder; however, whilst differences in boldness were significantly higher between
urban vs. rural adults, there was no difference between juveniles or pups suggesting environmental selection for optimal
boldness relative to habitat pressures. Furthermore, where high boldness was associated with increased mortality, a
trade-off was observed whereby highly bold individuals who survived to breeding age showed an increase in
reproductive output compared to shyer conspecifics.

Mon

12:20

Personality and survival of wild and rehabilitated, juvenile European hedgehogs (Erinaceus europaeus)
S.L. Rasmussen, (sophielundrasmussen@gmail.com), Copenhagen Uni., Copenhagen, Denmark, T. Dabelsteen,
(tdabelsteen@bio.ku.dk) The survival of juvenile hedgehogs likely depends on external as well as internal factors such
as clinical condition and personality. We studied the effect of internal factors using 10 wild-caught and 14 rehabilitated
juveniles. Their personality was determined using a novel arena (NA) and two novel object (NO) tests. The NO test
setups were a ball and a stuffed animal toy combined with badger feces. The results showed that it was possible to
divide the hedgehogs into relatively shy and bold individuals. The number of shy and bold individuals did not vary
between wild and rehabilitated hedgehogs, but the latter group had a longer approach time to the NO with badger feces
than to the ball. Subsequently, the hedgehogs were released into the wild wearing radio transmitters. They were radio
tracked, and their clinical condition and survival was monitored. Neither personality nor their status of wild/rehabilitated
influenced post release survival.

Mon

14:00

Personality traits of Eastern grey squirrel populations at the invasion frontier in Ireland E. Goldstein,
(e.goldstein@umail.ucc.ie), Uni. Coll. Cork, Cork, Ireland, C. Lawton, (colin.lawton@nuigalway.ie), Nat. Uni. Ireland,
Galway, Ireland, F. Butler, (f.butler@ucc.ie), J. Quinn, (j.quinn@ucc.ie) Personality can be defined as consistent
behavioural differences among individuals. Some personality traits, e.g. aggressiveness or fear, are often influenced by
state differences between individuals but can also predict a range of functionally important behaviours and be linked to
life history variation. We tested whether personality traits of docility, aggression, and stress response exhibited as a
consequence of handling, reflect individual state differences or life history variation in grey squirrels (Sciurus
carolinensis), an invasive species introduced to Ireland in 1911. A 22-month live-trapping programme gathered
demographic and behavioural data at two sites near the invasion frontier. We show that traits are repeatable over time
and explore links with individual state and life history variation, including reproduction and space use. Grey squirrels
are implicated in the decline of native red squirrels (S.vulgaris). We discuss whether personality variation might help
our understanding of grey squirrel invasiveness.

Mon

14:20

Are the personalities of captive animals relevant to wild conservation? J. Watters, (jason.watters@czs.org),
Chicago Zool. Soc., Brookfield, Illinois, USA While the phenotypes of wild animals are the expression of responses to
selection, selection on zoo animals is largely relaxed. As a result, captive animal populations can exhibit more
phenotypic variation than wild populations. The personalities of captive mammals can influence wild mammal
conservation either directly or indirectly. Zoological institutions maintain animals to educate the public and for potential
reintroduction to the wild. These two conservation purposes require different responses of animals across situations.
As a result, variant personalities might enjoy more or less success depending upon the conservation need at hand.
While personalities that affect conservation directed behavior of people might be best for educational purposes, others
may be the best candidates for in situ release programs. In addition, and perhaps more importantly, the cause of high
phenotypic variation in captivity, relaxed selection, may be a means of viewing the phenotypic potential of species.
Through a glimpse of the phenotypes possible, we may be able to tailor populations comprised of personalities best
suited to specific selection regimes and thus directly affect wild conservation.

Mon

14:40

24/25. Energetic costs and behavioural patterns Scantlebury, Belfast; Halsey, Roehampton; Watters,
Brookfield

Mon

10:00

Not-So-King-of-The-Mountain lions: high energetic costs of puma moving over uneven terrains T. Williams,
(williams@biology.ucsc.edu), Cent. Ocean Health, Long Marine Lab, Uni. California, Santa Cruz, California, USA,
C. Wilmers,(cwilmers@ucsc.edu), L.L. Wolfe, (lisa.wolfe@state.co.us), Colorado Parks & Wildlife, Fort Collins, USA
Colorado Mountain lions (Puma concolor), as the name implies, can live in exceptionally rugged, steep habitats. We
developed and deployed a new “smart” collar incorporating physiological attributes of the animal, GPS and 3-axis
accelerometers to monitor movements, behavior and energetics of free-ranging lions in the Santa Cruz Mountains,
CA. Instrumented collars were calibrated on three adult lions (mass = 65.7 kg) trained to wear the unit in a natural
enclosure as well as while walking on level and inclined treadmills. The total energetic cost of transport varied with
incline, ranging from 3.4 J/kg.m for level walking to nearly twice that value on a 12% incline. Using these data to
assign behavioral and energetic signatures to collar signals from wild lions, we found that these different transport
costs shaped predation tactics and dictated hunting efficiency of this large cat as it moved across irregular terrains.

Mon

10:00

Hunting dynamics in cheetahs Acinonyx jubatus D.M. Scantlebury, (m.scantlebury@qub.ac.uk), Queen's Uni.
Belfast, Belfast, Northern Ireland, UK Predator–prey interactions are fundamental in the evolution and structure of
ecological communities. However, we have limited knowledge of the costs involved and the strategies used during
pursuit and evasion. Here we report on the hunting dynamics of the world’s fastest land mammal, the cheetah. We
recorded fine-scale movement, speed, acceleration and energy expenditure of free-ranging cheetahs in southern
Africa, to determine how hunting dynamics relate to different prey chases. Cheetahs attained hunting speeds of up
to 18.9 m/s and accelerated up to 7.5 m/s. Greatest angular velocities occurred during the terminal phase of the
hunt, and differed with prey species. Thus, cheetahs first accelerate to decrease the distance to their prey before
reducing speed so as to facilitate rapid turns to match prey escape tactics. By comparison, energy costs differ with
distance travelled per day, but not with prey species hunted or distance chased per prey. Both energy expenditure
and movement dynamics suggest that cheetahs live demanding lifestyles.

Mon

10:20

Does hibernation save energy? Differences in weight loss between hibernating and non-hibernating
Ethiopian hedgehogs (Paraechinus aethiopicus) in Qatar N. Yamaguchi, (yamaguchi@qu.edu.qa), Qatar
University, Doha, Qatar The Ethiopian hedgehog is a little-known desert-adapted hedgehog species indigenous to
the Middle East. We have been conducting the first-ever research in the Gulf Cooperation Council (GCC) countries
on ecology and behaviour of free-ranging Ethiopian hedgehogs in Qatar using radio-tracking. The results suggest an
interesting and puzzling relationship between length of inactive (hibernating) period and weight loss. Hibernating
animals are predominantly females. One of the main hypotheses to explain the benefits of hibernation is helping
animals to save energy during the cold period when energy expenditure substantially exceeds energy intake.
However, in our study population hibernating hedgehogs lose more body weight than do non-hibernating animals
during the cold months. This may be related to the possible increase of food availability during cold months in Qatar
around irrigated farms and domestic rubbish dumps, which have become increasingly available in the last few
decades in Qatar.

Mon

10:40

Constraints, opportunities, and the energy costs of living in a wild mammal M. Humphries,
(murray.humphries@mcgill.ca), McGill Uni. Ste-Anne-de-Bellevue, Quebec, Canada, D. Archibald,
(devan.archibald@mail.mcgill.ca), E. Studd, (emily.studd@mail.mcgill.ca), M. Landry-Cuerrier, (manuelle.landrycuerrier@mcgill.ca) Energy expenditure and behaviour are commonly assumed to be dictated by environmental
conditions. But given metabolic and behavioural flexibility, what animals choose to do (and when) may dictate their
interaction with the abiotic and biotic environment. The middle ground between these two extremes is the most likely
and interesting – environmental conditions affect what animals can and should do, and what animals do affects how
they experience and alter the environment – but is not well described in theory or observation. We explore the
relationship between energetic costs and behavioural patterns using a large, multi-year dataset on free-ranging red
squirrels (Tamiasciurus hudsonicus). In general, energy expenditure is highest during periods of resource
accumulation and allocation, and lowest under extreme winter conditions promoting resource conservation.
However, underlying these general trends is a remarkable degree of energetic variability and behavioural flexibility
facilitating survival and reproduction under vastly different environmental circumstances.

Mon

11:00

Temperature and activity shape the energy expenditure of free-ranging male weasels during the breeding
season Q. Fletcher, (q.fletcher@gmail.com), Québec, Canada, K. Zub, (karolzub@ibs.bialowieza.pl), Mammal Res.
Inst. Białowieża, Poland, P.A. Szafrańska, (pszafran@ibs.bialowieza.pl), M. Konarzewski, (marekk@uwb.edu.pl)
The rate at which animals expend energy is a trait of fundamental importance. Here, we examined how body mass,
activity, and ambient temperature influenced the daily energy expenditure (DEE) and activity of male least weasels
(Mustela nivalis) during the breeding season. Moreover, we also quantified the sustained metabolic scope (susMS =
DEE / resting metabolic rate [RMR]) of weasels because it is the most common measure of how vigorously freeranging animals expend energy. Male weasels were predicted to have high susMSs because they are active
predators and they engage in intensive mate searching. Body mass was the strongest predictor of both DEE and
RMR. Weasels had low levels of DEE at cold and warm temperatures, which was related to declines in activity at
temperature extremes. Weasels had surprisingly low susMSs that were attributed to high RMRs, low levels of daily
activity, but not because their rates of energy expenditure while active were below expected levels. Our results
highlight the additional insight that can be achieved when traditional measures of energy expenditure (DEE and
RMR) are paired with measures of activity in the wild.

Mon

12:00

PFC G024

Badger behaviour determined by accelerometers D. McClune, (dmcclune02@qub.ac.uk), Queen's Uni. Belfast,
Belfast UK, D.M. Scantlebury, (m.scantlebury@qub.ac.uk), N. Marks, (n.marks@qub.ac.uk), R. Delahay
(Dez.Delahay@fera.gsi.gov.uk), Stroud, UK The European Badger (Meles meles) is one of the largest terrestrial
carnivores in the British isles. The species has attracted much attention due to their implication as a wildlife reservoir
of Mycobacterium bovis, the causative agent of bovine tuberculosis (bTB). However, given their elusive and
nocturnal nature, badgers are notoriously challenging to study in the wild. One possibility is that disease may affect
the behaviour of animals. Hence, a greater understanding of behaviour may inform future disease management and
biosecurity practices. Using a tame badger, we used tri-axial accelerometers to distinguish between a number of
discrete behaviours. We also examined the relative differences in energy costs of these behaviours. Distinguishing
features were extracted for use in a decision tree based classifier and applied to data on wild badgers.

Mon

12:20

The energy expenditure of walking L. Halsey, (l.halsey@roehampton.ac.uk), Uni. Roehampton, London, UK,
C. White, (craig.white@uq.edu.au), Uni. Queensland, Australia, R. Wilson, (r.p.wilson@swansea.ac.uk),Uni.
Swansea, UK We report two independent studies that in combination provide insight into terrestrial transport costs.
The study first compiled measurements of the net cost of pedestrian transport for 202 species. NCOT varied only as
a function of mass and did not differ systematically among lineages; or among polypeds, quadrupeds, and bipeds;
and did not differ between endotherms and ectotherms. This suggests that the fundamental physics of moving is
likely the universal, main factor describing terrestrial transport costs. The second study measured the gross cost of
pedestrian transport of turning while walking, using humans as a model. The effect on GCOT of turning was
substantial and can be described as a function of turn angle. The energetic efficiency of straight-line travel implies
that search strategies should favour constrained turn angles unless the potential benefits of turning offset the cost.
Variable energetic costs, however, are not incorporated into optimal search models.

Mon

12:40

24/25 Physiological and behavioural adaptations in extreme environments Wang, Beijing

Mon

14:00

Reproductive performance and immunity in Brandt’s voles (Lasiopodomys brandtii) D. Wang,
(wangdh@ioz.ac.cn), Inst. Zoology, Chinese Acad. Sci., Chaoyang, Beijing, China, Xu Yanchao Life history theory
assumes there are trade-offs between competing functions such as reproduction and immunity. We tested the
effects of lactation on immune function. Results showed food intake and resting metabolic rate were higher in
lactating voles than that in non-reproductive. Lactating voles also had higher levels of serum total IgG and anti- KLH
IgG and no change in PHA response and anti-KLH IgM compared with non-reproductive voles. We further compared
the responses between natural large and small litters and manipulated large and small litters. During peak lactation,
acquired immunity was not significantly different between voles raising large or small litters, despite the measured
difference in reproductive investment. Total IgG was higher in voles with natural large litters than those with natural
small litters, but decreased in the enlarged litters compared with control and reduced. Results showed immune
function is not suppressed to compensate the high energy demands during lactation and is unlikely to be an
important aspect mediating the trade-off between reproduction and survival in Brandt's voles.

Mon

14:00

The seasonal variation in thermogenesis of a naturally acclimatized African small mammal, Rhabdomys
pumilio S. Welman, (Shaun.welman@gmail.com), Nelson Mandela Metro.Uni., Port Elizabeth, Eastern Cape, South
Africa, N. Mzilikazi, (kwezi.mzilikazi@up.ac.za) Keeping warm during cold periods is energetically expensive,
especially for small mammals. To compensate, small non-hibernating mammals must increase their level of
thermogenesis, while endeavoring to mitigate the associated increased energetic costs. We investigated the
seasonal variation in thermogenic capacity (basal metabolism, nonshivering thermogenesis and summit metabolism)
of naturally acclimatized Rhabdomys pumilio. The animals displayed significant seasonal variation in all metabolic
parameters. While the animal's basal metabolism mirrored the seasonal trends in ambient temperature, their
nonshivering thermogenesis and summit metabolism were maintained at constantly high levels throughout the year,
except during summer. This would allow for a rapid response to the frequent unpredictable cold spells which are
characteristic of the study site. No evidence of the Dehnel effect was observed; therefore, the cost of elevated
thermogenesis was most likely mitigated by known behavioural adjustments for the species (huddling and sun
basking).

Mon

14:20

Short-time basal metabolism regulation in Mongolian gerbils (Meriones unguiculatus), a rodent with wide
TNZ P. Qian, (panqian@ioz.ac.cn), Inst. Zool., Chinese Acad.Sci., Chaoyang, Beijing, China, W. Dehua,
(Wangdh@ioz.ac.cn), J.R. Speakman, (J.Speakman@abdn.ac.uk), Inst. Genetics & Dev.Biol., Chinese Acad.Sci.
Mongolian gerbils (Meriones unguiculatus) have a wide thermoneutral zone (TNZ, 26.5oC-38.9oC). In TNZ,
metabolic rate was kept at basal level even when evaporative mechanism is intensely activated. In order to explore
the short-time regulation in basal metabolism, gerbils were exposed to 27oC and 38oC for 3 hours and energetic
hormones and mitochondria parameters were compared between two groups, with changed parameters tested at
16oC. Compared to 27oC, a decrease in n-6 and zwitterionic phospholipids in muscle mitochondria membrane was
found at 38oC. At 16oC, the fluidity of mitochondria membrane in muscle and BAT increased significantly indicated by
strong increase in unsaturation index and shorter fatty acid chains of membrane phospholipids. Our results implied
that mitochondria membrane lipid remodeling could inhibit energy requirement at upper critical temperature and
improve heat production at 16oC, thus provided evidence of a short-time regulation of basal metabolism in Mongolian
gerbils.

Mon

14:40

Which physiological factor in mammal’s bodies controls mammals’ bulk? R. Amirmardfar,
(ramin1102000@yahoo.com), Koyeh Valiasr, West Auhadi,Tabriz, Iran Oxygen requirements should be met for all
cells of a mammal at any moment through oxygen in blood. In large mammals, there is a farther distance between
cells in different tissues and the heart. Therefore, red blood cells in a bulky mammal should be capable of conveying
oxygen to farther distances. In practice, oxygen should be glued to red blood cells tenaciously inlarge mammals. In
other words, cohesion strength of oxygen to red blood cell in blood of large mammals should be much more than that
of small mammals. In mammals, the controlling factor for the amount of cohesion of oxygen to red blood cell, is
organic phosphate (like DPG). The less DPG in red blood cells of a mammal, the more cohesion of oxygen to red
blood cell (at the same rate). As oxygen is glued more tenaciously to red blood cells in larger mammals, it could
been carried farther reaching distant tissues and allowing increased bulk. Hence, the physiological factor of amount
controlling a mammal body mass is the amount of DPG existing in their red blood cells.

Mon

15:00

The biogeography of apex marine predators J. Grady, (jgrady@unm.edu), Uni. New Mexico, Albuquerque, New
Mexico, USA In the ocean, endothermic apex predators, such as pinnipeds and cetaceans, show a distinct antitropical distribution. This stands in contrast to apex ectothermic predators and, indeed, to most marine diversity. I
explore the possibility that thermal constraints on metabolism govern key foraging characteristics that dictate how
and where an animal can make a living. The independence of endotherms from external temperatures not only allow
them to forage in cold waters, but provides an important advantage over ectotherms in acquiring prey and avoiding
predators. Thus, leopard seals and orcas are top predators in polar seas, endotherms and thermally intermediate
lamnid sharks (e.g. great whites) dominate temperate waters, and ectothermic sharks, billlfish, and groupers
dominate tropical waters. Compensatory behavior in warm waters, such as social foraging, are also explored.

Mon

15:20

PFC G024

Water homeostasis in natural populations of Patagonian mice: candidate gene and transcriptome profiling
approaches to renal gene expression G. D'Elia, (guille.delia@gmail.com), Uni. Austral de Chile, Isla Teja,
Valdivia, Chile, V. Varas, (valeria.varasa@gmail.com), L. Valdez, (louvald@gmail.com), J.C. Opazo,
(jopazo@gmail.com) Arid environments challenge small mammals regarding water homeostasis, which mainly
involves kidney function. Although specific behavioral and morpho-physiological traits are known to increase renal
efficiency, the genes and genetic pathways involved are poorly understood. Here, we targeted renal gene expression
data, to address the response of two sigmodontine species, Abrothrix longipilis and A.olivaceus, to environmental
heterogeneity regarding water availability in Patagonian steppes and forests. A RT-qPCR based approach on 44
specimens of A.olivaceus showed that two genes related to water homeostasis, Aquaporin 2 (Aqp2) and solute
carrier family 12 member 1 (Scl12a1), were up-regulated in the steppe. These genes were also identified in an RNAseq approach conducted on 9 specimens of the co-distributed A.longipilis. Moreover, other functionally related
genes were identified through Gene Ontology annotation. Ongoing work aims to characterize expression profiles
and to identify new candidate genes. Financial support: FONDECYT 1110737.

Mon

16:00

Effects of extreme hot days on the sleep behaviour and surface body temperature of Wahlberg’s epauletted
fruit bat C. Downs, (Downs@ukzn.ac.za), Uni. KwaZulu-Natal, Pietermaritzburg, South Africa, Adwoa Awuah,
Christine Paine, Londiwe Magagula, T. Mkhize, E. Raymond-Bourret Although about one third of most mammals
lives are spent sleeping, relatively little is known about this behaviour. In recent years its significance and the factors
that affect it have been documented. Yet little is known about sleep in Chiroptera. We determined the sleep patterns
of Wahlberg’s epauletted fruit bat Epomophorus wahlbergi at a roost. In addition, we recorded how ambient
temperature affected sleep patterns and surface body temperatures (measured using a thermal image camera)
during summer when there were sometimes extremely hot days as a consequence of accelerated climate change.
Sleep type, duration incidences, were recorded. Sleep differed significantly across all the individuals in terms of
bouts and sleep types. Few incidents of uni-hemispheric sleep were observed. The bats generally spent more time
awake than sleeping. However, their sleep duration decreased when ambient temperatures were extreme and they
spent time licking themselves with their long tongues in an effort to cool. Consequently extremely hot days
negatively impact on roosting fruit bats, as they are forced to be awake to cool themselves.

Mon

16:20

Links between exercise and thermoregulation in cheetahs Acinonyx jubatus N. McGowan,
(nmcgowan04@qub.ac.uk), Queen's Uni. Belfast, Belfast, UK, M. Scantlebury, (m.scantlebury@qub.ac.uk),
A.G. Maule, (a.maule@qub.ac.uk), N.J. Marks, (n.marks@qub.ac.uk) Heat dissipation limitation theory suggests
that the completion of energetically costly tasks is determined by an individual’s ability to dissipate excess heat.
Cheetahs have the greatest power output of any terrestrial animal measured to date, potentially generating large
amounts of metabolic heat. Additionally, they often inhabit warm environments which may limit heat dissipation. We
used tri-axial accelerometry to measure activity in seven captive individuals during exercise and rest. Infrared
thermography was used to determine their surface body temperatures before and after exercise. We found no
associations between ambient temperature, humidity, and exercise duration. However, the latter was related to eye
temperature, and temperatures of the back and right side of the body. This suggests that core body temperature
maintenance may limit exercise duration and that heat is primarily dissipated from the trunk of the body. Exercise
duration was also related to time of day, exercise intensity, and rest duration.

Mon

16:40

High energetic costs of introduced house mice drive population decreases of endangered seabirds on
Gough Island J. Wilson, (johnnybirder@gmail.com), North Carolina St. Uni. Raleigh, North Carolina, USA,
D.M. Scantlebury, (m.scantlebury@qub.ac.uk), Queen's Uni. Belfast, Belfast, Northern Ireland, UK Subantarctic
environments are cold, wet and windy, and thus present significant thermoregulatory challenges to small mammals.
Here we show that house mice (Mus musculus) introduced to Gough Island are not only large, but also have the
highest daily energy expenditure values ever recorded in a free-ranging Mus population. Energy expenditure was
significantly higher during summer than winter. Analyses of 15N and 13C isotopes in mouse tissues indicate that
seabirds contributed substantially to mouse diet, and more so during summer than winter. Moreover, seabird
predation rates calculated from mouse energy expenditure and isotope ratios correspond closely with observations of
mouse-induced chick mortality. We suggest that the predatory behaviour of these mice not only allows them to
manage their energetic demands, but may also provide resources to enable them to increase reproductive success.
Subsequent high population densities of mice may then increase competition for space and food, which in turn may
elevate energy expenditure further. Thus a positive feedback loop is created in which the impact of mice on the
island’s bird population is exacerbated.

Mon

17:00

Factors affecting ocelot occupancy in the semi-arid Caatinga, Brazil G. Penido, (g.penido@yahoo.com.br),
Uni.Brasilia, Darcy Ribeiro, Brasília, Brazil, R. Sollmann, (rahel.sollmann@jaguar.org.br), North Carolina State Uni.,
Raleigh, North Carolina, USA., L. Silveira, (l.silveira@jaguar.org.br), Jaguar Conservation Fund/Inst.Onça Pintada,
Mineiros, Brazil, J. Marinho Filho, (jmarinho@unb.br) We assess the importance of local habitat characteristics –
altitude, distance to water and to human settlements – on ocelot (Leopardus pardalis) occurrence in the Brazilian
semiarid Caatinga. We use camera-trapping data in combination with occupancy models, which account for
imperfect species detection. We developed several models, using AIC to select the most parsimonious. Analyses
were performed in R with “unmarked”. The best-fitting models indicated that distance to water was a positively
related to occupancy. Due to the arid landscape we expected that ocelots would prefer regions near water sources,
since felids have a limited thermoregulation capacity. However, ocelots had a lower probability of occupancy rate as
distance to water sources reduced. Previous studies indicated that water sources in this area are preferred by larger
carnivores (Panthera onca and Puma concolor), and perhaps, competition or intra-guild killing limit ocelot use of
areas close to water sources.

Mon

17:20

32. Hunting and conservation Hackländer , Vienna; Nicholson, Grimso

Mon

15:20

The shifting baseline of the diversity and abundance of marine mammals in South America and the
Caribbean L. Pinillos, (laura.PINILLOS@cefe.cnrs.fr), Cent. d'Ecol. Fonctionnelle et Évol., Montpellier, France
Human activities now impact all marine ecosystems, from deep-sea to coral reefs, to remote islands to the open
ocean, and their impact is accelerating. However, it is less appreciated that significant human impact on marine
systems started millennia ago, because such change was gradual and with little recorded evidence. Here, we review
the impact of human exploitation on the spatial patterns of marine mammal diversity and on species distribution and
abundance in the coastal areas of South America and in the Caribbean. We found evidence for significant impacts,
both pre- and post-European colonization. One species (Caribbean monk seal, Monachus tropicalis) has been
driven to extinction, but many others have suffered substantial reductions in abundance and/or in their range,
resulting in substantially impoverished marine mammal faunas in some regions.

Mon

15:20

Conservation of endangered Eldi deer in Keibul Lamjao National Park, India R.D. Kangabam,
(rajiv.kangabam@gmail.com), Bharathidasan Uni., Tamil Nadu, India, M. Govindaraju (mgrasu@bdu.ac.in) Eldi’s
deer is a highly endangered and distributed only in India, Myanmar and Indo-China region. There are only three
existing subspecies, R. e. eldi, R. e. thamin, R. e. siamensis. The present study discusses conservation practices of
R. e. eldi locally known as Sangai found only in Keibul Lamjao National Park located in the southern part of Loktak
Lake, the largest fresh water lake in North East India. The park also homes to a number of migratory birds and
animals. The increase in human population has threatened the survivability of Sangai. Hunting by poachers and
degradation due to agricultural practice and cattle grazing has eroded the habitat. The construction of the barrage,
collection of fuel wood by cutting trees has also contributed to habitat loss. The major issues including Phumdis
degradation, construction of a barrage and loss of biodiversity, need to be addressed urgently to save the R.e.eldi
from extinction.

Mon

15:40

The Roosevelt-Rondon expedition's contribution to vertebrate zoology in Brazil: a historical analysis
A.M. Munguba Vieira, (anamunguba@gmail.com), UFC, Pici, Fortaleza, Brazil, H. Fernandes-Ferreira
(hugofernandesbio@gmail.com) In 1913, former US president Theodore Roosevelt decided to take a scientific
expedition to Brazil that would last over a year. Roosevelt, a Brazilian Marshal Cândido Rondon and other
naturalists and researchers were the main characters of this adventure. While heading for their destination, the end
of the River of Doubt, they sighted and described several animals, and collected many others for scientific purposes;
consumption for food of mammals and birds also occurred. At the end of their expedition Roosevelt’s Commission
collected over 2500 birds, 500 mammals and a few reptiles and sent them to the American Museum of New York.
We reviewed the information published on this expedition and checked the animals collected, and where it
happened. We also discuss comments provided by the adventurers about animal behaviors and hunting techniques,
current conservation in the areas visited, and indigenous beliefs regarding certain species and others issues
mentioned in the written record.

Mon

16:00

Evaluation of an isolated population of mountain gazelle (Gazella gazella) in Hatay, Turkey S.O. Ozkurt,
(onderozkurt64@gmail.com), Ahi Evran Uni., Kırşehir, Turkey, Y. Ergun, (yasarergun@yahoo.com) Mountain
gazelle was not known in Turkey for almost 50 years. In 2008, Y. Ergün became aware of gazelle in Hatay, and
consulted colleagues as to whether they were mountain gazelle. After genetic confirmation of identification, Ergun
started to research them with the official wildlife department and NGOs. Recently a lot of effort has gone into
protection and the National Wildlife Department announced a special protected habitat area for mountain gazelles in
Hatay. The mountain gazelle population lives in a very narrow area (4.5 km x 11 km) near the Turkish-Syrian border
in the Hatay region. In 2008, there were 110 but after the last count in 2012, there were 235 of which 160 were
female and 75 male. These results show that the mountain gazelle population is growing up but a lot of
management problems remain. These include: loss of habitat; hunting by wild dogs in birth season leading to
mortaliy of young; illegal hunting ; high density of human population; and, agricultural activities within and close to the
habitat of the gazelles.

Mon

16:20

The impact of conservation is underestimated: ungulates as a case study M. Hoffmann,
(mike.hoffmann@iucn.org), IUCN Species Survival Comm. c/o UN Environ. Prog. World Conserv.Monitoring Cent.,
Cambridge, UK, W. Duckworth (willduckworthdprk@yahoo.com), D. Mallon, (d.mallon@zoo.co.uk), K. Holmes,
(kat.holmes8@gmail.com) Conservation actions have been successful both at preventing extinctions and at
engineering dramatic recoveries of species once on the edge. It is estimated that observed trends in extinction risk
among mammals would have deteriorated at least one-fifth again had it not been for conservation efforts. However,
such estimates are conservative, because they fail to account for deteriorations or losses that might have occurred
had no action at all been taken. Consequently, it is necessary to compare the counterfactual scenario of what would
have happened in the absence of conservation action with the observation of what actually happened. Here, we
adopt a novel methodology that involves projecting trends in extinction risk for ungulates from a pre-determined point
in the past to the present based on a scenario under which all conservation actions had ceased. Our results provide
insights to the true impact of conservation, and the value of current interventions.

Mon

16:40

PFC 2026

Mapping the landscape of fear using time-lapse cameras and GPS telemetry on European roe deer
(Capreolus capreolus) R. Sandfort, (robin.sandfort@boku.ac.at), Uni. Nat. Res. & Life Sci., Vienna, Austria,
L. Obermair, (leopold.obermair@boku.ac.at), K. Hackländer, (klaus.hackländer@boku.ac.at) Changes in forest
management and an increase of natural regeneration led to an improvement in food availability and cover for
European roe deer in several mountainous areas in the Alps. Due to reduced roe deer visibility as well as behavioral
responses to improved cover, the hunting success decreased, suggesting that deer densities increased. We aimed
to evaluate the influence of hunting pressure, habitat and climate variables on space use and visibility of roe deer in
a mountain forest in Styria, Austria. We also used time-lapse cameras to continuously monitor roe deer visibility and
37 roe deer were equipped with GPS collars to gain information on activity levels and “invisible” movement. This
study was supported by FFG, proj. no. 834118.

Mon

17:00

33. Mammalian adaptations to human-dominated landscapes Coulson, Australia; Baker, Reading

Mon

10:00

Hopping down the main street: eastern grey kangaroos make themselves at home in an urban matrix
G. Coulson, (gcouson@unimelb.edu.au), Uni. Melbourne, Victoria, Australia, J. Cripps, (crippsj@unimelb.edu.au),
M. Wilson, (wme@unimelb.edu.au) Eastern grey kangaroos (Macropus giganteus) occur throughout the seaside
town of Anglesea in southern Victoria, Australia. Within the urban matrix, the kangaroos occupy a mix of native
vegetation remnants, recreation reserves and residential gardens. The nucleus of the population is a golf course,
which supports a very high density of kangaroos (4/ha). Almost all adult females are sedentary, ranging over only
half of the open fairways on the golf course and sometimes into adjacent streets. In contrast, most adult males
segregate during the non-mating season (autumn and winter), ranging widely across the town before returning to the
golf course over spring and summer, when reproductive activity is greatest. Annual fecundity is high (> 90%), despite
the high population density, but juvenile survival is low (< 60%), possibly due to predation and parasitism. Road-kill is
the major cause of mortality in adults of both sexes.

Mon

10:00

The dynamics of free-living dog population on the model areas M. Makenov, (mmakenov@mail.com Russia),
Omsk, Mira, Russia The purpose of this research is to study the dynamics of individual structure of dogs in urban
conditions with respect to different types of buildings. The research was conducted in the city of Omsk (Russia). On
two study sites with different types of buildings census of all free-living dogs with individual recognition of each
subject was performed 5 times every month (from October to September). The composition of free-living dogs on the
sites with different type of buildings was significantly different. Among the resident stray dogs at both sites the sex
ratio was approximately 1:1. Changes in population intensity throughout the year at both sites happened almost
synchronously – increasing in autumn-winter and decreasing in spring-summer period. Analysis of the survival
showed that among resident stray dogs only 30-49% of subjects remained on the site for over a year.

Mon

10:20

The distribution and status of urban foxes (Vulpes vulpes) in the UK: findings and limitations of a nationwide
media-based survey D. Scott, (dawn.scott@brighton.ac.uk), Uni. Brighton, Brighton, UK, P. Baker,
(p.j.baker@reading.ac.uk), Uni. Reading, UK, B. Tolhurst, (B.tolhurst2@brighton.ac.uk), G. Smith,
(Graham.Smith@ahvla.gsi.gov.uk), Animal Health & Vet. Lab. Agency, UK Assessment and monitoring of urban
wildlife populations is of growing interest in attempts to maintaining the benefits of urban wildlife, whilst reducing
conflicts and minimising risks to human health. Surveying urban wildlife is limited by the complexity of land partition
and ownership, rendering many techniques unfeasible. Garnering public participation is one solution, but this method
is constrained by inherent biases in ability to standardise effort, limiting the power of the data to identify relationships.
We used a television led media approach to solicit national participation in an online data submission to investigate
recent changes in distribution of urban foxes in the UK and to assess the mange prevalence within the population. In
this presentation we present our results showing changes in distribution patterns of the UK urban fox population,
discuss limitations of the data and provide recommendations to future studies applying similar approaches using
public participation surveys.

Mon

10:40

Ecology of large spotted genets (Genetta tigrina) in an urban environment C. Downs, (downs@ukzn.ac.za),
Uni. KwaZulu Natal, Pietermaritzburg, South Africa, C. Widdows, (craigw@hotmail.co.za) Urbanization is affecting
biodiversity worldwide. Despite the negative impacts of urbanization, several mammalian species successfully
inhabit urban areas. One such species is the large spotted genet. We investigated their occurrence and diet within
Durban, KwaZulu-Natal (KZN). 392 sightings were reported in 2012 - 2013. These included time, date, locality and
the community’s perception of G. tigrina. Individuals were observed raising their young and resting during day in
anthropogenic structures such as roofs and outbuildings. 11 midden sites were visited and scats collected on a
monthly basis for a year. In winter (May- August) scats were dominated by cockroaches, and small rodents.
Anthropogenic waste such a plastic and paper were in high densities. However, in summer (September- April) scats
included little anthropogenic waste and comprised a wide variety of prey (flying ants, Coleoptera, various birds and
small mammals). Some individuals were observed feeding on figs. The catholic and opportunistic diet and ability to
make use of anthropogenic resources could be potential factors driving the increased populations of G. tigrina within
urban areas of KZN.

Mon

11:00

Effects of urbanization on small mammal phenology E. Verjans, (esther.verjans@uni.hamburg.de), Uni.
Hamburg, Hamburg, Germany Climate change and increasing urbanization will result in the loss of animal and plant
species within the next decades. Due to their function as an “urban heat island”, urban areas can be seen as
predictors for future conditions of rural landscapes. Environmental conditions in cities change along an urban-to-rural
gradient in response to anthropogenic impact. The aim of this research is to determine effects of urbanisation and
climate aspects like temperature on small mammal communities (Muridae, Arvicolidae). To address phenological
distinctions of an ubiquitary species (Apodemus sylvaticus) the temperature gradient was used in capture-releaserecapture along two rivers flowing from rural areas to the city centre of Hamburg, Germany. As a result of warmer
temperature conditions and better food availability, small mammals in the urban area have only a short break in
reproduction or noe at all in winter. Fluctuations of population density in rural areas were significantly stronger than in
populations near the city centre.

Mon

11:40

PFC 2026

Home range utilization patterns and movements in the flying squirrel in urban forests S. Mäkeläinen,
(sanna.makelainen@helsinki.fi), Finnish Mus. Nat. Hist., Uni. Helsinki, Helsinki, Finland, O. Ovaskainen,
(otso.ovaskainen@helsinki.fi), H. de Knegt, (henjo.deknegt@helsinki.fi), I. Hanski, (ilpo.hanski@helsinki.fi) Urban
landscapes are heavily modified by human land use and characterized by fragmentation and loss of the original
habitat. The long-term persistence of species in urban environments depends on how they are able to use remnant
habitat patches and move through the surrounding matrix. Forest dwelling species are considered susceptible to
habitat fragmentation because of their specific habitat requirements. We investigated the effect of habitat
fragmentation in urban forests on the space use of the vulnerable Siberian flying squirrel. More particularly, we focus
on its home range utilization in relation to habitat availability and composition on three different spatial scales: 1) the
short-term movement activity within home ranges, 2) the use of daily resting places; and, 3) the choice of movement
routes between resting places. We explore the hypothesis that in more fragmented areas, home ranges should be
larger and individual movements more constrained than in less fragmented areas.

Mon

12:00

Does population substructure of a common agricultural species change throughout the agricultural season?
A. Wilson, (amanda.wilson@hutton.ac.uk), The James Hutton Institute, Dundee, Scotland, UK, S. Hubbard,
(sh90@st-andrews.ac.uk), Uni.St Andrews, Scotland, UK, B. Fenton, (brian.fenton@hutton.ac.uk), G. Begg,
(graham.begg@hutton.ac.uk) With approximately 50% of the earth’s habitable surface devoted to agriculture, it is
important to consider how food production affects wildlife populations. There has been some effort to determine how
agriculture affects the spatial distribution of wildlife but there has been much less effort to determine how agricultural
instability drives temporal changes in spatial distribution. We considered whether subpopulations of a common
species found in agricultural habitats changed throughout the year focusing on wood mouse population structure preand post-harvest on a 42 ha plot west of Dundee, Scotland. Nine microsatellite markers were used to investigate
population substructure and how this varied with agricultural season. We hypothesise that the observed breakdown
of population substructure may have been driven by agricultural disturbance.

Mon

12:20

Multi-scale effects of agricultural intensification on wild-living lagomorphs: implications for conservation and
management P. Wheeler, (p.wheeler@hull.ac.uk), Uni. Hull, Scarborough, Scarborough, UK, S. Petrovan,
(s.petrovan@hull.ac.uk), L. Lush, (l.v.lush@2010.hull.ac.uk), A. Ward, (alastair.ward@ahvla.gsi.gov.uk), Animal
Health & Vet. Lab. Understanding the way wild-living mammals interact with domestic stock at field and landscape
scales is critical to sustainable management of mammalian biodiversity in agricultural landscapes. In Britain, as in
much of Europe, European brown hares have declined markedly with agricultural intensification, particularly in
pastures, while European rabbits have increased and are a significant pest. This paper presents a synthesis of our
studies on the correlates of hare and rabbit distribution in pasture-dominated landscapes aimed at understanding the
drivers of change in the two species at field and landscape scales. Hares were positively associated with a limited
number of characteristics of less intensive farming while rabbits were associated with a number of intensive practices.
The ability to partition aspects of intensification and their effects on species of conservation or pest status in this way
may allow us to maintain mammalian biodiversity and avoid problems with pests in productive landscapes.

Mon

12:40

Impact of three different forest management practices on distribution of Nyctalus leisleri M. Di Febbraro,
(mirkodifebbraro@gmail.com), Uni. Molise, Pesche (Isernia), Italy, L. Frate, (ludovico.frate@unimol.it), F. Roscioni,
(fedefox@hotmail.com), A. Loy, (a.loy@unimol.it) The management of forests has strong effects on the conservation
of woodland vertebrates. We evaluated the impact of different harvesting practices on the distribution of the forest
bat, Nyctalus leisleri, in central Italy, using an integrated landscape-modelling framework. We simulated three forest
management scenarios (no_harvest, aggregated_cutting, dispersed_cutting), and projected the forest succession
over 200 years using the spatially-explicit Forest Dynamic Model LANDIS. Actual maps of forests pattern and age
(T0), were used as input variables to calibrate a Species Distribution Model for N. leisleri using the R package
BIOMOD. SDM’s predictive performance was high (AUC=0.972). Model results were projected on the simulated
maps at 200 years. Among future SDM’s projections, dispersed_cutting generated the widest distribution of N.leisleri
(164693 ha, no.patches = 823), no_harvest the most fragmented (133095 ha, no.patches = 2336) whilst
aggregated_cutting showed an intermediate effect (162236 ha, no. patches = 782). Dispersed_cutting appeared as
the most sustainable silvicultural practice for this bat species.

Mon

14:00

Vigilance pattern and synchronization in Pere David's deer Zhongqiu Li, (lizq0314@gmail.com), Hankou,
Nanjing, China After being kept in captivity and isolated from natural predators for more than 1200 years, Père
David’s deer Elaphurus davidianus has been reintroduced into China and now occurs in a reserve where human
activity is a potential threat. Here, we examined vigilance levels and synchronization in Père David’s deer groups as
a function of group size and level of human disturbance. The results showed that individual vigilance significantly
decreased with group size in all-female groups but not in all-male or mixed-sex groups, indicating an aggressive
effect of rutting males. Vigilance increased in more disturbed areas but in male deer only. We also documented a
statistically significant synchronization of vigilance, which was negatively related to group size and human
disturbance. The results indicate that despite relaxed predation pressure over centuries, Père David’s deer can still
adjust antipredator responses as a function of perceived risk.

Mon

14:20

Primates of the Caribbean: using historical-era introductions of monkeys in the Lesser Antilles to
understand rates of island evolution B. Garrod, (bengarrod101@yahoo.co.uk), Inst. Zool., London, & Uni. Coll.
London, UK In response to the special characteristics of island environments, mammals often undergo evolutionary
changes that are of ‘fundamental importance for evolutionary biologists and ecologists’. The introduction of African
green monkeys (Chlorocebus sabaeus) to the Caribbean approximately 450 years ago provides the opportunity to
investigate the tempo and dynamics of primate evolution on islands following a dated colonization event, to better
understand how populations respond to change. Combining morphometric and genetic analyses of the introduced
Caribbean green monkey populations provides fundamental insight into evolutionary processes, most notably through
the comparison of morphological and molecular differences across insular groups and between insular lineages and
their mainland sister groups. In recent studies, it has been proposed that island taxa may experience accelerated
rates of morphological adaptation over much-reduced ‘micro’-evolutionary or ecological time-scales, suggesting that it
may be possible to observe the evolution of quantitative characters in island populations over relatively short time
periods.

Mon

14:40

37. Hyper-abundance and defaunation of ungulates: parallel and contrasting fortunes in northern and
southern hemisphere Beck, Baltimore

Mon

10:00

Consequences of hyper-abundance and defaunation of ungulates: parallel and contrasting fortunes in
Northern and Southern Hemispheres H. Beck, (hbeck@towson.edu), Towson Uni., Towson, MD, USA ,
P. Thebpanya, (pthebpanya@towson.edu) We will open this symposium by presenting results from two long-term
large mammal exclosure studies. First we compare the effects of hyper-abundance of white-tailed deer (Odocoileus
virginianus) within North American forests to plots where white-tailed deer were excluded for over 18 years. Results
showed that above-ground effects included higher seedling survival, more leaf litter accumulation, higher arthropod
density, and increased carbon sequestration within the exclosures. Below-ground indirect effects included lower soil
nutrients and higher mycorrhizal inoculum potential in the exclosures. In a second study, we simulated defaunation
over a 7-year period, by excluding large mammal within a pristine Amazon forest. Annually, we tagged new
seedlings inside the exclosures and open controls plots. We found that seedling density, survival, recruitment, and
understory vegetation were higher in the exclosures. Both studies confirmed that hyper-abundance and simulated
defaunation resulted in changes in plant demography, structure, and cascading effects across several trophic levels.

Mon

10:00

Why does Africa have so many grazers? Herbivore regulation and the division of niche space
J.G.C. Hopcraft, (granthopcraft@fzs.org ), Uni. Glasgow, U.K., A.R.E. Sinclair, (sinclair@zoology.ubc.ca), Uni. British
Columbia, Canada, T.M. Anderson, (anderstm@wfu.edu), Wake Forest University, H. Olff, (H.Olff@biol.rug.nl), Uni.
Groningen, The Netherlands Understanding the factors that regulate herbivores is critical to the long-term
management and conservation of ecosystems. In sub-Sahara Africa, the primary environmental gradient that affects
productivity is rainfall. High annual rainfall tends to increase the abundance of grass but decrease its nutritional
quality, while simultaneously increasing the vegetative cover that conceals predators. We investigate how grazers of
different body sizes distribute themselves with respect to food abundance, food quality and predation risk. The
results from long-term aerial wildlife counts from the Serengeti illustrate that the distribution of small savanna grazers
is constrained by food quality and predation. Large grazers are constrained by the abundance of food and not its
quality or associated predation risks. Since rainfall simultaneously determines the quality and quantity of forage as
well as the risk of predation, it can switch herbivore regulation from top-down to bottom-up which favors small
herbivores over large, and vice versa.

Mon

10:20

Deer source-sink dynamics in landscape scale deer management: why we need to count deer to control
increase K. Waeber, (k.waeber@uea.ac.uk), Uni. East Anglia, Norwich, UK, P. Dolman, (p.dolman@uea.ac.uk)
Increasing deer numbers are having severe impacts on biodiversity across much of Europe and North America.
Deer numbers are still increasing despite control efforts. However, cull targets are commonly based on impact
assessments with no understanding of deer numbers; so that consequences of this management for deer
populations are unknown. In 2008-2013 we investigated long-term source-sink dynamics of muntjac and roe deer
management across 234 km2 measuring density (using distance sampling thermal imaging), fertility, neonatal
survival and culling in East Anglia, UK. In this landscape, management appeared to keep deer numbers at a stable
level, at least in terms of apparent densities and impacts. However we found that culling did not offset annual
production, resulting in emigration of hundreds of deer in the surrounding landscape annually. Reversing deer
impacts on biodiversity and reducing the further spread and increase of deer numbers requires understanding of
source-sink dynamics and thus deer numbers.

Mon

10:40

Ungulates of the Gran Chaco: regional status assessment and case studies M.E. Periago,
(meperiago@gmail.com),Uni.Nacional de Córdoba, V. Chillo, (vchillo@mendoza-conicet.gob.ar), Grupo de
Investigaciones de la Biodivers., Mendoza, Argentina, R.A. Ojeda, (rojeda@mendoza-conicet.gob.ar) Alterations in
fire regimes and accelerated changes in the Gran Chaco have resulted in a land use mosaic with bare soil and shrub
encroachment. Moreover, hunting and habitat loss increasingly threaten the functional diversity of mammals by
jeopardizing the animals themselves as well as the ecosystem services they provide. At a national level, of the nine
native ungulates found in the Gran Chaco, three species are considered Endangered, two are Vulnerable, two are
Near Threatened, and two are Least Concern. Specifically, we present diet and habitat use of the grey brocket deer
(Mazama gouazoubira) and collared peccary (Pecari tajacu) in six land use configurations in the arid Chaco. Our
results indicate that the brocket deer selects sites within primary and secondary forest, and avoids sites with mixed
and Larrea shrublands. Peccary signs, on the other hand, were only found in primary forest. Both animals avoided
logged pastureland and cultivated crops.

Mon

11:00

Deer Neotropical diversity and conservation challenges S. Gonzalez, (sugonza9@yahoo.com), UdelaR,
Montevideo-11600, Uruguay, J.M. Barbanti, (barbanti@fcav.unesp.br),, São Paulo State Uni., Jaboticabal, Brazil
The Neotropical region is one of the most biologically diverse areas containing several biodiversity hotspots, home of
17 Cervidae species. Our aim was to perform a review of the current situation of the neotropical deer taxa updating
the taxonomy, ecological and conservation situation. Neotropical deer fit into two major morphological forms. Adults
of the smaller deer species are less than 60 cm at the shoulder and males develop unbranched spike antlers
adaptations to move efficiently in densely vegetated forests and closed ecosystems represented by Mazama (11)
and Pudu (2) genera. The remaining species are much larger in stature and the males have branched antlers and
inhabit in more open forested areas, grasslands, pampas and wetlands as Odocoileus (1), Hippocamelus (2),
Ozotoceros (1), and Blastocerus (1). Most of the species has declining populations being 60 % of taxa categorized
as endangered. Ecological studies and environmental education will contribute to restore the neotropical deer
populations.

Mon

11:40

PFC G007

Impact of population irruption of Sika deer on vegetation and feedback effects on their life history on
Nakanoshima Island, Hokkaido K. Kaji, (kkaji@cc.tuat.ac.jp),Tokyo Uni. Agricult.& Technol., Tokyo, Japan,
M. Miyaki, (miyaki@rakuno.ac.jp), Rakuno Gakuen Uni., Japan, H. Takahashi, (tkhshrs@affrc.go.jp), Forestry &
Forest Products Res. Inst., Japan, T. Yoshida (yoshi-ty@rakuno.ac.jp) The sika deer (Cervus nippon) population on
Nakanoshima Island (5.2 km2), Hokkaido showed repeated irruption which imposed irreversible changes on the
vegetation. The sika deer reached to the first peak (52.5/km2) in 1984 and the second peak (83.5/km2) in 2001 that
was 1.6 times higher than the first peak. Thereafter high deer density (45-59/ km2) was maintained by fallen leaves,
which were an important food in all season. The deer herd exhibited density dependent changes in life history trait,
such as delayed sexual maturity, lower calf recruitment, and lower body mass. The body mass of adult female (≥3
yrs old) was related to pregnancy rate, which decreased as body mass decrease. The sika deer herd can tolerate
long resource limitation due to the ability to utilize alternative resources and change life history trait of body mass and
reproduction.

Mon

12:00

Deer and invasive plants in deciduous forests of eastern US W.Mc Shea, (mcsheaw@si.edu), Smithsonian
Conserv. Biol. Inst., Front Royal, Virginia, USA, N. Bourg, (bourgn@si.edu), X. Shen, (xlshen.pku@gmail.com) We
report on 2 projects that examined the role of deer and invasive plants in deciduous forests of Mid-Atlantic region. In
one study we used 333, 4 x 4 m plots to examine native plant communities over 5-years using 4 plots types: control;
no deer browse (fenced to exclude deer); no invasive plants (all exotic plants annually removed); and neither exotics
nor deer (annual exotic removal within fence). Invasive plants strongly impacted herbaceous plants and woody
seedlings. Deer strongly impacted the transition from seedling to sapling for woody plants. Quercus species needed
the absence of exotics and deer to transition to sapling stage. For the second study we used conditional regression
tree analyses to examine the distribution of exotic plants inside and outside a 4 ha deer exclosure that was
maintained for 23 years. After considering soil and landscape covariates, the abundance of 3 out of 4 exotic species
were significantly reduced within the exclosure.

Mon

12:20

Interspecific interactions between three alpine ungulates: evidence for positive relationship between niche
differentiation and competition P. Anderwald, (panderwald@hotmail.com), Swiss Nat. Park, Zernez, Switzerland,
F. Filli, (filli@nationalpark.ch), A. Risch, (anita.risch@wsl.ch), Swiss Fed. Inst. for Forest, Snow & Landscape Res.,
WSL , Switzerland, M. Schuetz, (martin.schuetz@wsl.ch) Studies of interspecific interactions between native
ungulates of temperate climates have seldom related niche differentiation directly to actual competition. Here we
investigate niche differentiation (diet, habitat use and spatial segregation) and evidence for competition (population
trends and body condition) between three European ungulates co-occurring at high densities in a valley of the Swiss
National Park. While alpine chamois and ibex showed high niche overlap with respect to all three measures, their
habitat use and spatial distribution (though not diet) significantly differed from that of red deer. However, there was
no evidence for competition between chamois and ibex, but between red deer and ibex (population trends), and
between red deer and chamois (body condition of chamois). While red deer may competitively exclude chamois and
ibex from high-quality feeding sites, population densities of chamois and ibex are probably kept below levels at which
resources become limiting by high mortality during severe winters.

Mon

12:40

4. Environmental signals, population outbreaks and the collapse of multiannual cycles Lambin, Aberdeen;
Reid, Belfast; Huitu, Suonenjoki

Tue

10:00

Environmental signals, population outbreaks and the collapse of multiannual cycles: introduction X. Lambin,
(x.lambin@abdn.ac.uk), Uni. Aberdeen, Aberdeen, UK, T. Cornulier, (t.cornulier'gmail.com) Many ecosystems are
dominated by pulses in the abundance of rodent species that vary either periodically or more erratically. Across the
world, the frequency of such pulses of abundance has been changing, with e.g. a continental wide dampening of vole
and lemming cycles reported in Europe and Greenland. In this symposium, we gather the evidence on how
widespread such changes are across ecosystems and summarise our understanding of the processes causing
changes in dynamics. We consider whether there may be consistent explanatory covariates that explain variation in
amplitude of cycles and outbreaks and how changes in amplitude witnessed in recent years change our
understanding of the relative roles of trophic interactions and environmental variables, acting additively or in
interactions, in shaping the oscillatory or outbreaking dynamics of small mammals. We also consider the implications
of changes in rodent dynamics for ecosystems functioning, especially those affecting mammals.

Tue

10:00

Climate forcing in the field voles from central Europe E. Tkadlec, (emil.tkadlec@upol.cz), Palacky Uni.Olomouc,
Czech Rep., A. Gouveia, (anarpcg@googlemail.com) Recent evidence suggests that the common temporal pattern
of vole dynamics referred to as collapsing population cycles is driven by stochastic influences, most likely by large
climate variability. Hence, we examined four 25 years long time series of abundances of the field vole from two
mountainous locations in the Czech Republic. We first dissected structure of density dependence by applying the
seasonal autoregressive linear models. After establishing the correct model structure, we tested the effects of both
large-scale and local climate variables on population growth rates. We found that all density dependence was linked
to winter growth rates with each population keeping its own structure. Summer population growth was independent
of density in all populations tested. We found evidence for both winter-driven and summer-driven climate forcing but
the effects were not consistent.

Tue

10:20

Nonlinear effects of climate on boreal rodent dynamics: mild winters do not negate high-amplitude cycles
K. Korpela, (katri.korpela@helsinki.fi), Uni. Helsinki, Helsinki, Finland, O. Huitu, Finnish For. Res. Inst. Small rodents
are key species in many ecosystems. Alarmingly, the previously regular rodent cycles appear to be collapsing
simultaneously in many areas. Climate change, particularly decreasing snow quality or quantity in winter, is
hypothesized as a causal factor, but the evidence is contradictory. We combined data on vole abundances and
climate, collected at 33 locations throughout Finland from 1970 to 2011, to test the hypothesis that warming winters
are causing a disappearance of multiannual vole cycles. We found that long and cold winters were neither a
prerequisite for high-amplitude multiannual cycles, nor were mild winters with reduced snow cover associated with
reduced winter growth rates. Population dynamics correlated more strongly with growing season than with winter
conditions. Cyclicity was weakened by increasing growing season temperatures in the cold, but strengthened in the
warm regions. High-amplitude multiannual vole cycles emerge in two climatic regimes: a winter-driven cycle in cold,
and a summer-driven cycle in warm climates.

Tue

10:40

Comparing key climatic pattern influencing different vole species in contrasting habitats C. Imholt,
(christian.imholt@jki.bund.de), Julius Kuehn-Inst., Fed. Res. Cent. Cultivated Plants, Münster Germany, D. Reil,
(daniela.reil@jki.bund.de), A. Esther, (alexandra.esther@jki.bund.de), J. Jacob, (jens.jacob@jki.bund.de) Long-term
historic time series of small herbivores have yielded key insights into population dynamics worldwide. German plant
protection and forestry agencies have collected abundance indices for Common voles (Microtus arvalis) and bank
voles (Myodes glareolus) for >50 years. Spatially and temporally corresponding time series of potentially influencing
environmental factors provide the opportunity to assess the impact of these covariates on vole populations. Climatic
parameters have recently been suggested to impact vole dynamics on a continent-wide scale. Comparative
classification and regression analysis was carried out to identify if similar key climatic parameters could be identified
for two different voles species. While common vole abundance was associated with weather constellations during
the preceding winter and early spring, bank voles were rather associated with parameters characterising food
availability in forested habitats in the previous years. Projections of key parameters could allow insights into the
impact of environmental change on vole dynamics.

Tue

11:00

Common vole (Microtus arvalis) outbreaks in southern Europe: putative causal factors and ecological
impacts J. Luque-Larena, (j.luque@agro.uva.es), Uni de Valladolid, Palencia, F. Mougeot,
(francois.mougeot@uclm.es), EEZA-CSIC, Spain, B. Arroyo, (Beatriz.Arroyo@uclm.es), X. Lambin,
(nhi502@abdn.ac.uk ), Uni.Aberdeen, UK By the end of last century the distribution range of Microtus arvalis in NW
Spain greatly expanded to encompass agricultural lowlands (ca. 5 million ha), followed by the appearance of regular
crop-damaging population outbreaks. We investigated plausible causal factors and found a strong association
between an increase in irrigated crop surface and vole expansion, suggesting that colonization of (dry) lowlands from
(humid) mountains was mainly due to recent changes in land uses. Evaluation of NDVI (greenness) patterns
confirms this prediction. We also found that outbreaks tend to occur in years with high summer/autumn greenness
pattern, which is mainly determined by spring rainfall. Thus, the 5-year period detected for the occurrence of vole
outbreaks at regional level could be the result of a periodicity in above spring rainfall. Colonization of lowlands by
common voles has strongly influenced structure and functioning of ecological communities, including the recorded
decline of endemic Mediterranean voles.

Tue

11:40

PFC 2026

Long-term patterns in arvicoline rodents in Finnish Lapland: the importance of community approach
H. Henttonen, (Heikki.Henttonen@metla.fi), Finnish Forest Res.Inst., Vantaa, Finland Dynamics of voles and
lemmings in northern Finnish Lapland have been monitored at Kilpisjärvi since late 1940's and at Pallasjärvi since
1970. A drastic change in the population dynamics took place in mid and late 1980's. Earlier "beautiful" cycles turned
to primarily seasonal dynamics. The transition also included changes in the species composition of rodent
communities. However, recently the cycle has returned! In the cyclic times, vole dynamics were characterized by
interspecific synchrony , particularly the deepest crash phase was synchronous in all sympatric species, though in the
increase and peak phases some moderate inverse density changes were observed among competing species. The
two main hypothesis put forward to explain the change are based on the role of intensive forestry in the taiga zone
(decline in arboreal lichens as winter food for Myodes glareolus, and consequences for Microtus agrestis through
shared predation), and climate change affecting the snow structure and subnivean space.

Tue

12:00

Changing rodent and mustelid population dynamics will exacerbate impacts on indigenous species in New
Zealand G. Norbury, (norburyg@landcareresearch.co.nz), Landcare Res. Alexandra, New Zealand, D. Tompkins,
(tompkinsd@landcareresearch.co.nz), A. Byrom, (byroma@landcareresearch.co.nz), R. Pech,
(pechr@landcareresearch.co.nz) Invasive mesopredators (rats and mice) adversely affect native biota in New
Zealand, both directly via predation, and indirectly via a lagged numerical response of top invasive predators (stoats).
Forty years of monitoring in beech (Nothofagus) forests shows the system is highly irruptive. Intermittent seed
masting events generate rodent outbreaks, followed by increased abundance of stoats. In outbreak years, survival of
native prey is low and recruitment is near zero. A recent trend to increased mast frequency is consistent with climate
change models. Species interaction models predict this will lead to chronically high, less irruptive, rat and stoat
populations. Similar outcomes are already evident in modified grass/scrubland ecosystems where exotic pasture
species produce abundant seed every year – here, mice are less irruptive and more abundant overall. The concern
is that previously acute, but potentially manageable, periodic impacts of invasive mammals on New Zealand’s native
biota will become an unmanageable chronic problem.

Tue

12:20

Rodent cycles and outbreaks in Asia: biological curios and food security N. Quinn, (n.quinn@irri.org), Int. Rice
Res. Inst., Crop & Environ. Sci. Div. Manila, Philippines, Nyo Me Htwe, (nyomehtwe@gmail.com), Ministry of Agricult.
& Irrigation, Myanmar, Rachmawati, (rachmawati_07@yahoo.co.id), Indonesian Cent. Rice Res., Grant Singleton,
(g.singleton@irri.org) In Asia, rodents are known to be one of the main constraints to agricultural production where
pre-harvest losses due to chronic rodent damage to rice are approximately 5-10%. A loss of 6% of the rice crop (35
million tonnes) is enough to feed 230 million people for one year. Rodent outbreaks in Asia can lead to severe crop
losses and result in major food shortages. Multi-annual patterns in rodent populations have been recorded in Asia
and have been shown to be linked to masting events. The best documented instance of population cycles are those
associated with the flowering of the bamboo Melocanna baccifera in Mizoram, Chittagong Hill Tract and Chin State.
Rodent outbreaks are common in Southeast Asia. These events are driven by availability of food, and recently have
been linked to extreme weather events that cause asynchrony of cropping. Rodents must be managed at a
landscape level to help alleviate losses for the 4.1 billion people that rely on rice as their food staple.

Tue

12:40

Regional synchrony in the 9-10 Year Cycle of Snowshoe Hares in North-western North America C. Krebs,
(krebs@zoology.ubc.ca), Uni.British Columbia. Canada, R. Boonstra, (boonstra@utsc.utoronto.ca), Uni. Toronto,
Canada, S. Boutin, (sboutin@ualberta.ca), Uni.Alberta, Canada Snowshoe hares (Lepus americanus) fluctuate in 910 year cycles throughout much of their North American range. Regional synchrony has been assumed to be the
rule, so that hare populations in virtually all of northwestern North America should fluctuate in phase. We gathered
qualitative and quantitative data on hare numbers in the boreal forest regions of Alaska, Yukon, Northwest Territories,
and northern British Columbia to describe synchrony in the time window of 1970 to 2012. Synchrony was strong from
1970 to 1995 but then seemed to break down in different parts of this region. Hare populations at peripheral sites in
Alaska, the Yukon and Northwest Territories lagged by 1-2 years during the 2000s cycle, and the movement of
predators is the simplest hypothesis to account for the observed differences. A traveling wave of these cycles is
clearly seen in both lynx fur returns and hare densities from western Canada and Alaska.

Tue

14:00

Historical tipping point in hare population cycles attributed to the additive effects of early climatic and
agricultural change N. Reid, (neil.reid@qub.ac.uk), Queen's Uni.Belfast, UK, J. Brommer,
(jon.brommer@helsinki.fi), Uni.Helsinki, Finland, N.-C. Stenseth, (n.c.stenseth@bio.uio.no), Uni.Oslo, Norway,
W.I. Montgomery, (i.montgomery@qub.ac.uk) Animal populations at Northern latitudes, most notably hares, are
renowned for their complex cyclical dynamics. Hare populations at more southerly latitudes have recently been
characterised by dramatic declines in abundance. We demonstrate that the hare population in Ireland exhibited a
distinct regime shift from a dynamical structure typical of Northern populations from 1853-1908, during which
numbers were stable but cyclic with a periodicity of 8 years, to one typical of southern populations from 1909-1969, in
which cyclicity was lost and numbers declined dramatically (-87%). A destablisation in the dynamic structure of the
autumn Northern Atlantic Oscillation (NAO) led to the synchronous collapse of a similar dynamic in the hare
population coincident with the onset of agricultural intensification. Similar regime shifts have been observed in Arctic
systems since the 1980s and attributed to recent climate change but we show that such shifts occurred at lower
latitudes more than a century ago.

Tue

14:20

Indirect and mitigated effects of pulsed resources on the population dynamics and community interactions
of a generalist rodent N. Lobo, (lobo.nik@gmail.com), Uni.Western Ontario, Canada. J.S. Millar, (jsmillar@uwo.ca)
Mast seeding is an important resource pulse in forest ecosystems, but the effects of interannual variation in conifer
seed production on many consumer populations are unknown. We used large-scale manipulation and intensive
monitoring to examine the population dynamics of deer mice (Peromyscus maniculatus) in relation to fall seed
production by two northern conifers - white spruce (Picea glauca), a preferred food source, and subalpine fir (Abies
lasiocarpa), which is generally avoided. Large-scale supplementation indicated that spruce seed availability has the
potential to regulate mouse densities. However, long-term monitoring indicated that mouse demography was not
affected by spruce mast seeding, due to interspecific competition with a dominant pre-dispersal seed predator.
Conversely, we observed a delayed positive effect of fir mast seeding on summer mouse densities, likely mediated by
invertebrate post-dispersal seed predators. Our results reveal previously unobserved direct and indirect consumerresource dynamics that elucidate important multi-trophic interactions in coniferous forests.

Tue

14:40

Climate change and mammals: evolutionary versus plastic responses S. Boutin, (stan.boutin@ualberta.ca),
Uni. Alberta, Canada, J.E. Lane, (jelane@ualberta.ca) Phenotypic plasticity and evolution by natural selection are
the two primary means of local adaptation. We review accounts of temporal phenotypic changes in wild mammal
populations with the purpose of critically evaluating: (i) whether climate change has been identified as the causal
mechanism producing the observed change; (ii) whether the observed change is adaptive; and (ii) the relative
influences of evolution and/or phenotypic plasticity underlying the change. We identified ten studies that have
reported phenotypic responses to climate change and most were associated with phenological (i.e. seasonal timing)
shifts. We summarize studies that have shown evolutionary potential (i.e., the trait is heritable and/or under
selection) in traits with putative associations to climate change (i.e., phenology, body mass and metabolic rate) and
discuss future directions that need to be undertaken before a conclusive demonstration of these responses to climate
change in wild mammals can be made.

Tue

15:40

Mammalian population dynamics of yore – gone with the wind? O. Huitu, (otso.huitu@metla.fi), Finnish Forest
Res. Inst. Suonenjoki Unit, Juntintie, Finland Recent decades have witnessed numerous accounts of gradual or
abrupt changes in the dynamics of animal populations. The most striking examples involve either the fading out or
sudden disappearance of multiannual population cycles in small mammals, or population irruptions in areas where
such outbreaks have only seldom occurred. Although these changes have been plausibly attributed to changes in
climate and/or land use practices on local scales, neither appear to be universally applicable as explanatory factors.
Firstly, there exists considerable spatial variation in the magnitude of change in dynamics. What's more, many
population time series demonstrate transient periods of irregularity in otherwise regular fluctuations. This suggests
that the recently documented changes may merely be a manifestation of the stochasticity inherent to the natural
dynamics of mammalian populations. This presentation will summarize the main findings presented in this
symposium, reflecting upon historical patterns and conclude with recommendations for future research.

Tue

16:00

7. Migration, dispersal and orientation: how, when and where mammals move Holland, Belfast

Tue

10:00

Bat navigation: knowns, known unknowns and unknown unknowns R. Holland, (r.holland@qub.ac.uk), Queen's Uni.
Belfast, Belfast, UK Orientation and navigation in bats has lagged considerably behind other volant taxa in understanding
how a wide ranging animal returns to its goal from long distance. However, recent advances have been made in
understanding navigation in bats, including the extent of their visual memory, and their use of the Earth's magnetic field as
a compass. In this paper I will review the recent work on bat navigation (knowns), discuss how bird navigation can provide
directions for future work (known unknowns) and how bat navigation may differ from bird navigation (unknown unknowns).

Tue

10:00

Unveiling hierarchical tradeoffs in resource selection of migratory caribou using a mechanistic movement model
G. Bastille-Rousseau, (gbastillerous@trentu.ca), Trent Uni., Peterborough, Ontario, Canada, J.R. Potts, D.L. Murray, J.A.
Schaefer Habitat selection is a hierarchical process shaped by multiple tradeoffs, and where levels of selection are
determined by relative importance of limiting factors. Caribou migrate and aggregate in calving grounds each year,
normally regarded as an anti-predator strategy. In Newfoundland, Canada, where wolves have been extinct for a century,
caribou continue to display calving-ground fidelity. We sought an explanation for this pattern using GPS location data of
caribou and associated predators: coyotes and black bears. We developed a step selection model that gives spatiallyexplicit predictions of caribou space-use based on habitat. Our approach involved first modelling caribou movements inside
their calving grounds to understand which factors are driving fine-scale space-use. Second, we analyzed tradeoffs by
comparing data with space-use of simulated caribou and evaluated how movement is influenced. Our results indicated that
both food and predation influence caribou space-use, but roles change based on the level of selection.

Tue

10:20

Woodland caribou and landscape complementarity: using animal movement data to analyze habitat transition
patterns H. Barron, (hannahbarron@trentu.ca), Trent Uni., Peterborough, Ontario, Canada, J. Schaefer,
(jschaefer@trentu.ca), S. Mahoney, (shanemahoney@gov.nl.ca), Newfoundland & Labrador Dept.of Envir.and Conserv.,
St. John’s, Canada, B. Pond, (bruce.pond@ontario.ca), Canada & Wildlife Res.& Develop., Ontario Ministry of
Nat.Resources Complementation of multiple resources can be critical in determining a species' presence or abundance.
We propose that the autocorrelation in successive animal radio-locations, often considered a statistical nuisance, may
reveal such sequential dependencies. We developed a novel method based on Markovian habitat transition probabilities to
reveal chronological dependency in habitat use by female caribou (Rangifer tarandus) equipped with GPS radio collars
from 2009-2012, in Newfoundland, Canada. We developed null models from correlated random steps for each location
along an individual’s trajectory, displayed on classified habitat imagery. Compared to the null expectation, caribou
displayed conditional dependencies of habitat use that varied with season and time step. We believe that our technique
opens the door to capitalizing on the inherent chronology of radiotelemetry data in support of habitat conservation.

Tue

10:40

Assessing spatial habitat use of terrestrial and arboreal mammals in the Dominican Republic R. Kennerley,
(r.j.kennerley@pgr.reading.ac.uk), Uni. Reading, Reading, UK, M. Nicoll, (m.a.c.nicoll@reading.ac.uk), S. Butler,
(Simon.J.Butler@uea.ac.uk), Uni. East Anglia, UK Understanding the management actions required to conserve
endangered small mammals can be challenging, particularly when there is a lack of even basic ecological knowledge about
the species concerned. In some cases deployment of tracking technology can help inform species’ management by
providing important ecological outputs relating to habitat and resource use. We deployed radio telemetry and GPS units on
two poorly known, ecologically contrasting endangered species, the Hispaniolan solenodon (Solenodon paradoxus) and
hutia (Plagiodontia aedium), to explore habitat use in agricultural and native forest systems in the Dominican Republic.
Here we demonstrate the importance of tailoring the tracking strategy adopted to the target species and address issues
with technology development and design, error testing and subsequent full deployment studies. The suitability, limitations
and novelty of differing spatial data collection solutions and their relevance for studies of ecologically and/or
morphologically similar species are discussed.

Tue

11:40

Bats change foraging strategy according to environmental temperature and prey availability M. Lundy,
(Mathieu.Lundy@afbini.gov.uk), Queen's Uni.,Belfast, UK, D. Buckley, Uni.Coll.Dublin, Dublin, Ireland, E. Boston,
J. Houghton, E. Teeling, W.I. Montgomery (i.montgomery@qub.ac.uk) Using the foraging movements of an insectivorous
bat, Myotis mystacinus, we describe temporal switching of foraging behaviour in response to resource availability. These
observations conform to predictions of optimized search under the Levy flight paradigm. However, we suggest that this
occurs as a result of a preference behaviour and knowledge of resource distribution. Preferential behaviour and knowledge
of a familiar area generate distinct movement patterns as resource availability changes on short temporal scales. The
behavioural response of predators to changes in prey fields can elicit different functional responses, which are considered
to be central in the development of stable predator-prey communities. Recognizing how the foraging movements of an
animal relate to environmental conditions also elucidates the evolution of optimized search and the prevalence of discrete
strategies in natural systems. Applying techniques that use changes in the frequency distribution of movements facilitates
exploration of the processes that underpin behavioural changes.

Tue

12:00

Bell

Satellite tracking analysis of the seasonal migration of Tibetan antelope (Pantholops hodgsonii) K. Manayeva,
(kmanayeva@yahoo.com), Hokkaido, Japan, B. Hoshino, (aosier@rakuno.ac.jp), Rakuno Gakuen Uni., S. Ganzorig,
(sgganzorig@gmail.com), Hokkaido Uni.,T.Nakazawa, (kisujiprate-0824@ezweb.ne.jp) The first attempt to monitor the
migration of endangered Tibetan antelope (Pantholops hodgsonii or Chiru) using satellite-based ARGOS PTT had been
made, established on 9 adult females from August 2007 and the accurate positional information was collected every 4 days
during 5 years and analyzed. Data represents the specifics of habitat selection and migration routes of Tibetan antelope
females, which inhabit at Hoh Xil National Reserve area (Tibetan Plateau, China) and crosses the highway and railway
every summer. Data were analyzed in comparison to geospatial, climatic, vegetation quality data of the region and the main
features of the migration corridor to determine antelope habitat choice. The analysis, including field data, develops better
understanding of ARGOS significance in monitoring of Tibetan antelope (merging with other geospatial data, estimating of
route delays), elucidates the issues of population statistics such as home range values, offspring/female ratio and species
behavior and also helps to create the appropriate conservation management.

Tue

12:20

Connected Islands: Snow leopard population dynamics using robust mark-recapture analysis of camera-trapping
data from the South-Gobi, Mongolia K. Sharma, (koustubh@snowleopard.org), Snow Leopard Trust, Seattle, USA, R.
Bayrakcismith,(rbayrakcismith@panthera.org), Panthera, L.Tomotsukh, (sumbee@snowleopard.org), Snow Leopard
Foundation , C. Mishra, (charu@ncf-india.org) Snow leopard Panthera uncia is a globally threatened large carnivore
occurring in c.2 million km2 of Central Asia. Separated by desert and steppe, several mountain ecosystems in snow
leopard's range support populations of this endangered cat. In these seemingly disconnected mountain systems, it is
relevant to ask whether the snow leopards function as a meta-population over the larger landscape, or are the populations
isolated from each other. A high probability of immigration/emigration would reflect a metapopulation, while a low
probability would suggest isolation. We installed 40-45 camera traps over 1,684 km2 of the seemingly disjunct Tost
Mountains of S. Gobi, Mongolia, for 4-8 weeks annually over four consecutive years. The estimated survival probability of
adult and young snow leopards was 0.82+/- 0.08(se) and 0.77+/- 0.17, respectively. For a constant abundance, the local
emigration/immigration probability of young individuals was high (0.5+/- 0.25) indicating that habitats might not be as
isolated as they seem, but represent a part of a network of interconnected islands.

Tue

12:40

Density-dependent habitat and resource selection in the feral horses of Sable Island, Nova Scotia A. Uzal,
(antonio.uzal@usask.ca), Uni. Saskatchewan, Saskatoon, Canada, F. van Beest, (floris.vanbeest@usask.ca),
P.D. McLoughlin, (philip.mcloughlin@usask.ca) Using both isodars and Resource Selection Functions (RSFs), we tested
whether density simultaneously modified habitat selection and within-habitat resource selection in a rapidly growing
population of feral horses (Sable Island, Nova Scotia, Canada; 42% increase in population size from 2008 to 2012).
Isodars revealed that horses used available habitat in a density-dependent manner. Intercepts and slopes of isodars
demonstrated a pattern of habitat selection that first favoured the west, which generalized to include central and east
habitats with increasing population size consistent with our understanding of habitat quality on Sable Island. RSFs
revealed that when densities were locally low, horses were able to select for sites of the most productive forage
(grasslands) relative to those of poorer quality, but this deteriorated as local carrying capacity was approached. Fitnessmaximization from specialist vs. generalist strategies of habitat and resource selection may well be apparent at multiple
spatial extents and grains of resolution.

Tue

14:00

New insights into the population genetic history of the European fallow deer (Dama dama dama) K. Baker,
Uni.Durham, Durham, UK, V. Ramovs, N. Sykes, Uni. Nottingham, Nottingham, UK, R. Hoelzel Fallow deer remains are
rarely recovered in substantial quantities from archaeological sites across Europe and therefore the species has been
subject to relatively little research. In recent years, several publications have investigated the presence of fallow deer in
specific areas but relatively little is known about the broader European biogeography of this species. It is believed that
during the last glacial maximum European fallow deer were restricted to a limited refugium in Anatolia, but through humanmediated expansion, breeding populations are now prevalent throughout Europe and the world. Both modern and ancient
genetic data (using microsatellites and mtDNA) from fallow deer across Europe will be presented to provide information for
the first time on the genetic structure of this species. This information may provide key to understanding the complexity of
fallow deer movements that have taken place over time, which in turn may influence perceptions on the future conservation
of this species.

Tue

14:20

Habitat mosaic limits gene flow and promotes morphological adaptation in response to trophic level in a generalist
mammal species W. Booth, (warren-booth@utulsa.edu), Uni.Tulsa, Oklahoma, USA, W.I. Montgomery,
(i.montgomery@qub.ac.uk), Queen's Uni.Belfast, A.C. Schunke, (schunke@evolbio.mpg.de), Max Planck Inst. Evol. Biol.,
Plön, Germany, C. Harrod, (c.harrod@qub.ac.uk), P. Prodöhl, (P.Prodohl@qub.ac.uk) Many species exploit habitat
patches of different kinds and quality. We address whether this influences micro-spatial genetic structure of a generalist
vagile species. Samples were collected from across three distinct habitat types lacking physical barriers to dispersal at
three matched sites and screened for genetic variation using both nuclear and mitochondrial DNA markers. Analyses
indicated a high level of sub-structuring across different habitat types. A positive correlation was observed between genetic
and geographical distances for both sexes, but was more evident in females. Mirroring genetic differences, we present
evidence for consistent trophic differences between mice from the different habitats. Morphometric analysis of mouse jaws
indicated that this ecological shift was accompanied by changes in morphology of the jaw along the habitat gradient.
Despite absence of physical barriers to gene flow, we conclude that habitat mosaic has a strong influence on population
genetic differentiation.

Tue

14:40

How does habitat fragmentation affect dispersal and gene flow in a disease-reservoir rodent species, the whitefooted deer mouse, Peromyscus leucopus? S. Hannebaum, (stacey-hannebaum@utulsa.edu), Uni.Tulsa, Oklahoma,
USA, W. Booth, (warren-booth@utulsa.edu) Anthropogenic habitat modifications are thought to act as dispersal barriers
potentially affecting wildlife ecology and evolution. Peromyscus leucopus is a habitat generalist found throughout much of
the USA While it plays an important role in the food web of many species, it has a significant role as a reservoir for human
diseases. Here, we investigate the impacts of habitat fragmentation on dispersal and gene flow of P. leucopus populations.
Non-destructive samples were collected from fragmented forests within Tulsa, Oklahoma, and screened at a suite of
polymorphic microsatellite loci. GIS data incorporated with genetic data was used to examine the impact of landscape
features on population genetic structure. The information gained is likely to enhance our understanding of the population
dynamics and dispersal patterns of disease-reservoir/vector small rodents, which may prove useful in predicting the
epidemiology and control of rodent-borne diseases.

Tue

15:00

14. Phylogeography and biogeography Searle, Cornell; Vega, Cornell; Seddon, Queensland

Tue

10:00

Phylogeographic and morphological studies on Sorex minutus: insights into its evolutionary history
ecogeographical patterns in Europe R. Vega, (rrv9@cornell.edu) , Cornell Uni., Ithaca, New York, USA,
J.B. Searle, (jeremy.searle@cornell.edu) The Eurasian pygmy shrew, Sorex minutus, has been the focus of several
phylogeographic studies. However, those studies used few samples or relatively short mitochondrial DNA
sequences. Here, I analyse the genetic structure of S. minutus with a statistical phylogeography approach to reevaluate the hypothesis of glacial refugia, and also study the ecogeographical correlates of morphological variation in
a continental-and-island setting using geometric morphometrics. High genetic diversity and differentiation, contact
zones and historical geographical barriers are consistent with occurrence of southern and northern glacial refugia.
Moreover, climatic, geographic and environmental correlations with shape and size variation indicate a
biogeographic pattern consistent with converse Bergmann’s rule and an island effect. These results notably
expanded previous findings indicating that S. minutus is an excellent model for understanding the effects of climate
change and recent colonisation history on the genetic and morphological diversity.

Tue

10:00

Phylogeographic relations between north european yellow-necked mice, Apodemus flavicollis T. Secher
Jensen, (tsj@nathist.dk), Nat. Hist. Mus. Aarhus, Aarhus, Denmark, L.W. Andersen, (lwa@dmu.dk), Aarhus Uni.,
Aarhus, Denmark, M. Brummersted, (brummer86@gmail.com), H.J. Baagoe, (hjbaagoe@snm.ku.dk),
Nat.Hist.Mus.Denmark, Uni. Copenhagen, Copenhagen, Denmark Generally, yellow necked mice in Northwest
Europe belong to a common clade originating from ancestors in the Italian – Iberian area. However, on a finer scale
the colonization patterns are blurred due to waves of upheavals and submersions 6.000 to 11.000 years ago,
following the latest glaciation. Until approx. 8000 years ago England, Denmark and the Scandinavian Peninsula
were connected. We present results of genetic analysis based on mitochondrial and 13 microsatellite markers
describing the immigration patterns, firstly within the Danish archipelago in relation to surrounding mainland,
secondly, phylogenetical relationships between populations of A. flavicollis in Denmark, England, Scandinavia,
Central Europe and Baltic states. The results suggest that the Danish archipelago was colonized from Eastern
Europe at a time when these islands were connected to the mainland, i.e. Germany and Poland. The western part of
Denmark, the peninsula of Jutland, was colonized directly from the south through Germany and Poland.

Tue

10:20

Functional haemoglobin divergence between British bank voles of different refugial origins P. Kotlik,
(kotlik@iapg.cas.cz), Inst. Animal Physiol. & Genetics, Acad. Sci. Czech Rep., Libechov, Czech Rep., S. Markova,
(markova@iapg.cas.cz), J.B. Searle, (jeremy.searle@cornell.edu), Cornell Uni., Ithaca, New York, USA Previous
studies have suggested that bank voles (Myodes glareolus) colonized Britain from two different refugial source
populations at the end of the last glaciation, leaving two genetic lineages in Britain. The northern British lineage is
characterised by the HbS haemoglobin variant and the southern British lineage by the HbF variant. We have
identified a single amino acid replacement mutation, 52Ser/Cys, in the major expressed beta globin gene that
underlies the difference between HbS and HbF. The exposed location of the thiol group of 52Cys on the surface of
HbF molecule and the ability to form intermolecular disulphide bonds are indicative of its reactivity and therefore
potential involvement in physiologically relevant redox reactions. We suggest that the antioxidant potential of the
reactive Cys in HbF may have conveyed a selective advantage over HbS during colonisation of southern Britain and
contribute to geographical partitioning of the two bank vole lineages in Britain.

Tue

10:40

Morphological evolution on islands: a collection of peculiar cases? S. Renaud, (Sabrina.Renaud@univlyon1.fr), CNRS Uni. Lyon, Lyon, France, E. Hardouin, (ehardouin@bournemouth.ac.uk), Bournemouth Uni.,
Bournemouth, UK, G. Ganem, (guila.ganem@univ-montp2.fr), CNRS Uni. Montpellier, Montpellier, France, J.-C.
Auffray, (jean-christophe.auffray@univ-montp2.fr) Insular conditions are known to trigger rapid morphological
divergence, favoured both by chance effects and adaptation to local conditions. As such they can represent
exceptional settings for the study of adaptive processes, the limit being nevertheless that each could constitute a
sppecial case. We investigated morphological evolution in tooth shape in populations of domestic mice from
mainland and islands presenting various ecological and environmental settings: commensal vs. feral, and cold vs.
warm habitats. The continental reference groups displayed amazingly little differentiation over large distances, but
most insular populations diverged from this source morphology. Although different morphological directions were
evident, some appear to be favoured, possibly by underlying developmental mechanisms. Some contexts, such as
return to feral conditions in a cold environment, may even trigger parallel evolution. Studying morphological
divergence in this context, thus, may provide an original view of phylogeographic processes.

Tue

11:00

Phylogeography of three mammals on Namibia’s granite inselbergs J. Seddon, (j.seddon1@uq.edu.au),
Uni.Queensland, S. Rapson, (sara.tromp@uqconnect.edu.au), A. Goldizen, (a.goldizen@uq.edu.au) The granite
inselbergs of Namibia act as islands in the savannah. We expect mammals specialised to this arid, rocky
environment to show a more restricted dispersal than more generalist species that could move across the savannah.
Using mitochondrial DNA, we show these ecological characteristics have resulted in strong phylogeographic
structure in habitat specialists, the rodent Petromyscus shortridgei and the black mongoose Galerella nigrata, yet
weak structure in the habitat generalist rodent Michalemys namaquensis. However, differences in patterns indicate
species-specific responses to historical climatic fluctuations.

Tue

11:40

PFC G024

Phylogeography of Gerbilliscus: insights into Plio-Pleistocene history of the Southern African Savanna
M. McDonough, (mollymcdonough@gmail.com), Texas Tech Uni. Lubbock, Texas, USA, R.J. Baker,
(Robert.Baker@ttu.edu), D.A. Schlitter, (happygd@suddenlink.net), Texas A & M Uni., Texas, USA , J. Bryja,
(bryja@brno.cas.cz), Inst. Vert. Biol., Acad. Sci., Czech Rep. To understand how climate oscillations during the
Pliocene and Pleistocene have influenced small mammal diversification in southern Africa, we examined
phylogenetic patterns in savanna-adapted rodents of the genus Gerbilliscus - a widespread taxon distributed
throughout the arid and semi-arid regions of sub-Saharan Africa. Utilizing data from multiple genetic transmission
elements including mitochondrial, sex chromosomes, and autosomal markers we investigated species-level
phylogeography of G. leucogaster, the most widespread of the six southern African species of Gerbilliscus.
Additionally, we examined intra-generic molecular systematics and temporal divergence patterns of the six
Gerbilliscus species that compose the monophyletic southern African clade. Time scale divergence estimates
indicate that the southern African forms originated from east Africa with a subsequent radiation into southern Africa
at times that correspond to expansion of the African savanna during the Pliocene and Pleistocene. Species
delimitation using a coalescent approach indicates that there is currently unrecognized diversity within this genus.

Tue

12:00

Recent biogeography of Patagonia and adjacent regions E.P. Lessa, (lessa@fcien.edu.uy), Uni.de la Republica,
Montevideo, Uruguay Neogene glacial sheets in South America were much less extensive than in northern
continents and generally restricted to the Andes. Currently, major biomes in southern South America include the
Patagonian steppe and grasslands that comprise most of the lowlands, the Valdivian temperate and Magellanic
subpolar forests that run along the Andean foothills, and an intrusion of Argentinean monte in the NE. In recent
years, there has been a surge of regional studies of the effects of glacial cycles on the genetic structure and diversity
of numerous taxonomic groups, including mammals. I review our knowledge of mammalian diversity and genetic
structure in and around Patagonia. Specifically, I examine: (1) the patterns of latitudinal and environmental species
diversity; (2) the relative importance of colonization from lower latitudes and local differentiation; and, (3) the relative
importance of current location and glacial history in shaping intraspecific genetic diversity.

Tue

12:20

Speciation and comparative phylogeography of South American otters J. Vianna, (jvianna@uc.cl), Pontificia
Uni.Católica de Chile, Vicuña Mackenna, Santiago, Chile Four species of otter are distributed in South America.
The phylogenetic reconstruction (mtDNA) revealed the monophyly of Lontra ssp. and the recent divergence of L.
felina and L. provocax, but also the recent parapatric speciation of L. felina from L. provocax distributed on fjords.
L. provocax phylogeography illustrates a diverse clade for southern fjords, area before covered by ice-sheet during
LGM, suggesting that L. provocax were able to persist along this area. L. felina shows two divergent clades from
Peru and Chile, supporting the subspecies description. We found high population structure for L. felina and a pattern
of isolation by distance. The phylogeographic pattern of L. longicaudis suggests at least 4 lineages in South
America, which is partially congruent with the subspecies classification. Contrarily, P. brasiliensis did not genetic
divergence between Pantanal and Amazon as described before. We defined a barcode for species identification,
subspecies and MUs for conservation propose.

Tue

12:40

Genetic and phylogeographic patterns of mammals help elucidate the evolutionary history of Middle
America E. Vázquez-Domínguez, (evazquez@ecologia.unam.mx), Inst.de Ecología, UNAM Mécivo Intraspecific
and comparative phylogeographic studies of mammals distributed throughout Middle America have revealed a
diverse array of historic, evolutionary and ecological patterns and processes that have determined their local and
regional distribution. Accordingly, I wish to briefly describe the origin and development of Central America as a
bridge connecting two landmasses (North and South America) and describe the main geological events that
ultimately affected the biota of the region. Next I integrate information from a variety of systematic, phylogeographic
and population genetic studies from different mammals, encompassing from the emersion of the region as a group of
islands until the present, to depict how common genetic and phylogeographic patterns can be linked with geologic
processes, for a comprehensive understanding of the history of this region and the evolution and diversification of its
biota.

Tue

13:00

Recent biogeography of the mammals of northwestern North America J. Cook, (tucojoe@gmail.com), Uni.New
Mexico, Albuquerque, USA, J. Malaney, (jmalaney@gmail.com), Uni. Nevada, A. Hope, (ahope@usgs.gov), USGS
Alaska Sci.Cent., K. Galbreath, (kurt.galbreath@gmail.com), Northern Michigan Uni. , Michigan, USA Mammalian
communities in northwestern North America were shaped by Quaternary glaciations. Paleoecology and
phylogeography suggest a series of southern, northern and coastal refuges during the last glacial maximum were the
source for recolonization by temperate and arctic species during the early Holocene. Expansion from distinct refugia
into deglaciated regions led to the formation of hybrid, or in some cases, suture zones. We use ecological niche
modeling to produce a priori testable hypotheses related to the biogeographic history of boreal mammals and then
use analytical phylogeographic approaches to explore the response of mammals to environmental change. Finally,
we discuss future conservation considerations for these northern mammals in light of environmental change.

Tue

14:00

Environment and biogeographic affinity influence distribution of mammals in the Indian subcontinent
K. Tamma, (priya.tamma@gmail.com), Nat. Cent. Biol. Sci., Bangalore, India, A. Marathe,
(aniruddha.marathe@atree.org), Ashoka Trust for Res. Ecology & Environ., U. Ramakrishnan,
(uramakri@ncbs.res.in) The Indian subcontinent shares many mammals with regions outside suggesting
colonization by mammals from outside. We explored patterns of mammalian species richness in the Indian
subcontinent to understand and re-construct their history. We examined the drivers of species richness patterns at a
1° x 1° scale, and explored the effect of biogeographic affinity (as species from different regions co-occur) on species
distribution patterns. Our results suggest that biogeographic affinity influences the richness and distribution of
mammal species in the subcontinent. Interestingly, species from the different biogeographic groups are relatively
different from each other and from the endemic genera in the environmental space they occupy. Our results are
consistent with the hypothesis that species may have colonised the subcontinent from other parts of Asia. We are
currently using phylogenetic methods to understand the time-scale and extent of these events in shaping mammalian
diversity in the Indian subcontinent.

Tue

14:20

Ecological and molecular evolution in rodents: are they correlated? G. Shenbrot, (shenbrot@bgu.ac.il), BenGurion Uni.Negev, Midreshet Ben-Gurion, Israel Genetic distances were compared with the level of ecological niche
differentiation in two groups of rodents (Arvicolinae and Dipodoidea). Comparisons were performed within species
with known phylogeographic structure and among species with known phylogenetic position based on molecular data
in the cases when distributional data were sufficient for ecological niche analysis. Ecological niches were considered
as convergent, divergent or conservative if environments in the points of occurrences of a pair of taxa were less,
more or equally different correspondingly than background environments in the areas of distribution of this pair.
Cases of the strong niche conservatism were relatively rare. Niche convergence and niche divergence were
alternative modes of niche evolution in different phylogenetic lineages both within species and among closely related
species. The dominant mode was niche divergence among distantly related species. Pooling all data together, a
positive correlation between genetic distance and the niche divergence level was demonstrated.

Tue

14:40

New perspectives on European phylogeography from field voles J. Herman, ( j.herman@nms.ac.uk),
Nat.Mus.Scotland, Edinburgh, UK, J. Paupério, (joanapcastro@cibio.up.pt), CIBIO, Porto, P. Alves,
(pcalves@fc.up.pt), J. Searle, (jeremy.searle@cornell.edu) The Eurasian field vole is comprised of three genetic
lineages that are reciprocally monophyletic for mitochondrial, sex-chromosome and autosomal markers. These
evolutionary significant units cannot be distinguished morphologically but their genetic differentiation is sufficient that
they may represent cryptic species, currently distributed in northern Eurasia, southern Europe and western Iberia.
Their divergence was dated by calibrating the mitochondrial genealogy with geophysical events. The results indicate
that they originated within the timescale of the last (Weichselian) glacial period. The western Iberian lineage is the
oldest (c.70 Kya), while the other two lineages split near the end of the last glaciation (c.18.5 Kya). Populations from
each lineage have different demographic histories and those from the northern Eurasian lineage went through
bottlenecks during the Younger Dryas glacial re-advance (c.12 Kya). The field vole is an excellent model system to
examine patterns and processes relating to glacial refugia, colonisation history and speciation.

Tue

15:00

The impact of glacial refugia and human intervention on genetic diversity and spatial structure of European
moose (Alces alces) M. Niedzialkowska, (mniedz@ibs.bialowieza.pl), Mammal Res. Inst., Polish Acad. Sci.,
Bialowieza, Poland, K. Hundertmark, (khundert@alaska.edu), Inst. Arctic Biol., Uni. Alaska, Fairbanks, Alaska , USA,
B. Jedrzejewska, (bjedrzej@ibs.bialowieza.pl), K. Niedzialkowski, (kniedz@ibs.bialowieza.pl) We analyzed a portion
of the mitochondrial control region of 657 moose and 16 microsatellite loci of 741 moose from throughout their
European range. MtDNA haplotypes comprised three clades, which likely evolved in three different refugia during
the Last Glacial Maximum (LGM). The moose population expanded spatially but their effective numbers remained
constant after the LGM, decreasing markedly during the last 2000 years, which probably was an effect of human
intervention on the species. The current distribution of European moose represents a post-World War II reexpansion. According to the microsatellite analyses performed in Geneland, the population split into two major
subpopulations: one inhabiting Norway and Sweden and the second the rest of Europe. Analyses in Structure
revealed further subdivision of this second subpopulation into at least four more clusters. The genetic structures of
mtDNA and microsatellites are concordant with expansion, contraction, and re-expansion of European moose since
the LGM.

Tue

15:40

Mitochondrial phylogeography of the fat dormouse Glis glis suggests a Middle Eastern origin for the species
G. Naderi, (ghnadery@yahoo.com), Uni.Tehran, Karaj, Iran, M. Kaboli, (pmkaboli@ut.ac.ir), correspond.author,
M. Karami, H.R. Rezaei, Gorgan Uni. Agr.Sci.Nat.Res., Gorgan, Iran, B. Krystufek, (is.Krystufek@zrs.upr.si),
Uni.Primorska, Koper, Slovenia Studies of the mitochondrial DNA cytochrome-b gene of the fat dormouse retrieved
a surprising phylogeographic architecture of low genetic diversity in this hibernating rodent. While the main refugial
populations are restricted to southern Europe (Italy and the Balkans), the only widespread lineage shows footprints
of a recent expansion dated only around 2000 years ago. We provide evidence that Hyrcanian forests along the
southern Caspian shores acted as the main refugial area for G. glis. Basal divergence in fat dormouse occurred in
the Middle East at about 5.76 Mya (95% highest posterior density interval HPD = 3.21–8.92) and resulted in the
Iranian lineage, and a widespread lineage in Europe and Asia Minor which subsequently diversified during the
Quaternary glacial-interglacial dynamics. Our data suggest a Middle Eastern origin for G. glis which is concordant
with fossil evidence.

Tue

16:00

Global phylogeography of the genus Capreolus (Artiodactyla: Cervidae), a Palaearctic meso-mammal
R. Lorenzini, (rita.lorenzini@izslt.it), Cent. Ref.Nazionale per la Medic.Forense Veter., Rieti, Italy, L. Garofalo,
(luisa.garofalo@izslt.it), S. Lovari, (lovari@unisi.it), Uni. di Siena, Siena, Italy The roe deer (Capreolus spp) is a
meso-mammal having a Palaearctic distribution, with two closely related species: the European C. capreolus and the
Siberian C. pygargus. We analysed mtDNA sequences from 245 individuals, sampled all over the range of this
genus, to investigate the distribution of genetic lineages and outline phylogeographical patterns. We found that: (i) a
C. pygargus lineage occurs in Poland and Lithuania, much farther west than the area which so far was believed its
westernmost limit; (ii) no haplotype of this C. pygargus lineage matches any found in East Europe and Asia. This
should rule out human introductions and indicates Pleistocene-Holocene migrations from the East; (iii) no
geographical structuring of C. pygargus lineages occurs, questioning the existence of putative subspecies; (iv)
several genetic lineages of C. capreolus can be recognised, consistently with the existence of two subspecies in
Central-southern Italy and Southern Spain, respectively.

Tue

16:20

Testing macroevolutionary hypotheses on a continental radiation: diversity dynamics and historical
biogeography of the Dipodoidea J. Pisano, (pisano.julie@gmail.com), Uni. Liège, Liège, Belgium, Cent.de Biol. et
de Gestion des Populations, Montferrier-sur-Lez, France, J. Michaux, (michaux@supagro.inra.fr) Identifying whether
diversification dynamics of current clades have been affected by historical factors like climate/geological changes
and/or biological factors like traits remains still poorly studied. Recent phylogenetic approaches provide new
opportunities to understand how, when and why diversification rates vary. Here, we take up this challenge via
phylogenetic, biogeographic and diversification rate analyses to disentangle the relative contributions of multiple
evolutionary and ecological factors to the continental radiation and the resulting diversity patterns of an emblematic
mammalian group, the Dipodoidea. We found that the dipodoid diversity dynamic is best explained by a declining
diversity pattern mainly explained by the impact of the Himalaya and Tibetan plateau uplift. Diversification analyses
showed a significant effect of the abiotic factors (aridification of Asia and opening of landscapes) compared to the
effect of biotic factor (hind limbs morphology). Integrating multiple lines of evidence, from molecular sequences,
fossils, phylogenies, distributional data, and macroevolutionary inferences is essential for underlying processes that
triggered past radiations.

Tue

16:40

Evolutionary history and biogeography of Southeast Asian civets (Viverridae, Carnivora) G. Veron,
(veron@mnhn.fr), Mus. Nat. d'Histoire Naturelle Paris, France Several biogeographical hypotheses have been
proposed to explain the current distributions of mammal species within Southeast Asia. In order to test these
hypotheses, we sequenced mitochondrial and nuclear genes of several civet species (Viverridae). We found a
marked contrast in the amount of intraspecific genetic variation within each species, which indicated different
evolutionary histories and biogeographical scenarios. Civet species with a strong geographical genetic structure
showed similar distribution patterns, with a main divergence occurring near the Isthmus of Kra, on the Thai-Malaysia
peninsular. Other civet species had a low genetic diversity across their range, and some revealed evidence that both
natural and human-mediated dispersal had occurred across Southeast Asia. We also found that the level of
intraspecific morphological variation within each species did not always match the amount of genetic divergence, and
that there is the need for a taxonomic revision within this group.

Tue

17:00

20. Assembling the mammalian Tree of Life Steppan, Florida; Eizirik, PUCRS, Brazil

Tue

10:00

Tempo of diversification across a 900-species muroid-rodent phylogeny; what do different methods tell us?
S.J. Steppan, (steppan@bio.fsu.edu), Florida State Uni., Florida, USA, J. Schenk, (jschenk@bio.fsu.edu) Muroidea
is the most diverse family-level clade of mammals, and as such is a key group in which to understand the tempo and
mode of mammalian diversification. We reconstruct a time-calibrated phylogeny for 900 species of muroid rodents,
60% of extant diversity, using up to 8,000 bp of mostly nuclear DNA and 18 fossil calibrations. A series of
diversification analyses, from whole-tree methods to sliding-windows, are applied to explore the variation in netdiversification rates across the phylogeny. In addition, a priori hypotheses of ecological opportunity following
colonization of continents are tested on specific clades. We discover several distinct bursts of speciation but
surprisingly little evidence for ecological opportunity. Clades exhibiting exceptional diversification are presented and
general patterns discussed.

Tue

10:00

Comparative analysis of gerbils: insights into genome conservation and rate of chromosome evolution
among southern African taxa V. Rambau, (RVR2@SUN.AC.ZA), Stellenbosch, S.Africa, Yang F,
(fy1@sanger.ac.uk), Wellcome Trust Sanger Inst., Cambridge, UK The subfamily Gerbillinae comprises murid
rodents whose phylogeny has been inferred from mtDNA sequence data. Here we conduct a genome wide
comparison among gerbils using chromosome painting in search of cytogenetic signatures defining the lineages
comprising these rodents. Specifically, we investigated the karyotypic relationships among G. paeba, the North
African Psammomys obesus (2n=48), West African Gerbilliscus kempi (2n=48), and the southern African Desmodillus
auricularis (2n=50), G. afra (2n=44), G. leucogaster (2n=40) and Gerbillurus tytonis (2n=36). Our molecular
cytogenetic data revealed remarkable genome conservation: the six species share a high proportion of conserved
chromosomes, and differences are due to 10 Robertsonian (Rb) rearrangements (three autapomorphies, three
synapomorphies and four hemiplasies/homoplasies). The results suggest that there is heterogeneity among the
different lineages of gerbils, and also retrieved a very slow rate of chromosomal evolution among gerbils. Our
cytogenetic approach also highlight the impact of homoplasy and hemiplasy in our dataset.

Tue

10:20

Digging carefully: conservation implications of molecular insights into the evolutionary relationships and
history of Africa’s enigmatic golden moles (family Chrysochloridae) S. Maree, (smaree@zoology.up.ac.za),
Uni. Pretoria, Pretoria, South Africa The Chrysochloridae represents one of Africa’s most mysterious and
endangered mammalian families within the ancient Afrotherian clade of placental mammals. Two subfamilies, 10
genera and 21 species are recognized of which 11 are considered threatened (IUCN 2013). Nonetheless, unclear
taxon delineations based on morphology, cytogenetics and molecular sequences have hitherto impeded sound
conservation planning. Within this context, we present a fully resolved chrysochlorid phylogeny derived from
molecular (five genes) and discrete morphological and cytogenetic characters (32) using parsimony and model-based
methods. The inferred relationships question current taxonomic subdivisions, uncover evolutionarily unique lineages
within two genera and three species, and reveal contradicting evolutionary trends suggestive of convergent evolution
and homoplasy in some morphological characters. Due to the novelty of, and the insights the group offers into the
radiation of an old, but range-restricted clade across sub-Saharan Africa, molecular estimates of the timing of lineage
diversification are discussed in light of biogeography.

Tue

10:40

Phylogenomic and likelihood analyses suggest the Euarchonta is not a natural group X. Zhou,
(zhouxuming@ioz.ac.cn), Chaoyang, Beijing, China, Ming Li, (lim@ioz.ac.cn), Inst. Zool., Chinese Acad. Sci.,
G. Yang, (gyang@njnu.edu.cn), Nanjing Normal Uni. The presently well-accepted Euarchonta is a pruned version of
Archonta and grouped many placental mammals including tree shrews (Scandentia), flying lemurs (Dermoptera), and
primates (Primates) within Euarchontoglires (or Supraprimates). Here, a phylogenomic dataset containing 1,919
exons from 22 representative mammals was compiled to investigate the phylogenetic relationships within this group.
Phylogenetic and likelihood analyses suggested that tree shrews are a sister group to Glires rather than to Primates,
or a basal clade within Euarchontoglires. Additional analyses of both new and previously published data confirmed
these results, and supported the positioning of Dermoptera (flying lemurs) as the closest relative of primates. This
was further evidenced by the observation that two of three exonic indels used previously to support the monophyly of
Euarchonta were invalid. Therefore, Euarchonta and Sundatheria (Dermoptera + Scandentia) may not be natural
groups. Relaxed molecular clock and diversification rate analyses suggested that Euarchontoglires experienced a
rapid diversification, and that Glires, Scandentia, and Primatomorpha may have diverged almost simultaneously.

Tue

11:40

Phylogeny of South American Equidae (Perissodactyla: Mammalia) L. Avilla, (leonardo.avilla@gmail.com),
Uni.Fed.do Estado do Rio de Janeiro, Rio de Janeiro, Brazil, C. Bernardes (camila.baan@gmail.com), D. Mothe,
Mus. Nacional-Uni.Fed.Rio de Janeiro (UFRJ) The South American Equidae (SAE) comprises Hippidion and Equus,
taxa with uncertain relationships. A matrix with 30 homologies and 26 terminals is proposed here. The two most
parsimonious trees obtained support the following unambiguous relationships: (“Onohippidium”galushai (Hippidion
principale, H. saldiasi) (Dinohippus leardi (D.interpolatus (D.leidianus (Equus burchelli (E.neogeus, E.andium)
(E.przewalski (Astrohippus (D.mexicanus, E.simplicidens))))))). Two monophyletic lineages represent the SAE:
Hippidion and Equus neogeus plus E. andium. Their evolutionary history can be synthesized as: 1) Hippidion and
Equus dispersed, separately, from North to South America during the Great American Biotic Interchange; 2)
successive divergences led Hippidion to occupy all South American lowlands and Equus to occupy lowlands and the
Andes. The autopod robustness, nasal notch retraction, molar morphology complexity, among others, contributed to
SAE's evolutionary success during the Pleistocene; and, 3) the causes for their extinction in the latest Pleistocene are
still debatable.

Tue

12:00

PFC 2017

Phylogenetic relationships in the short-tailed opossum (Didelphidae: Monodelphis) S. Pavan,
(sepavan@yahoo.com), American Mus. Nat. History, New York, USA, S. Jansa, (jansa003@umn.edu), Uni.
Minnesota, Bell Mus. Nat. Hist., Minnesota, USA, R.S. Voss, (voss@amnh.org) Monodelphis is the most speciesrich genus of New World marsupials, represented by small to medium-sized species collectively distributed over a
wide range of Neotropical biomes, from Panamá to Argentina. Despite its potential to be highly informative about
biogeographic and speciation processes that have shaped the continental biota, the genus has never been revised,
and the phylogenetic relationships of its species are unknown. Here we present a comprehensive phylogenetic
analysis of Monodelphis based on combined data of mitochondrial and nuclear genes for 23 of its 25 species. Our
analyses support Monodelphis as monophyletic, and comprised of seven main lineages. The results indicate the
necessity of taxonomical reevaluation, with several instances of “specific” paraphyly, and several distinct lineages
representing unnamed species recovered. Additionally, our results suggest that there have been multiple dispersal
events among major biogeographic regions (e.g. Andes, cis-Andean Amazon, Cerrado, Atlantic Forest), which are
not occupied by monophyletic species groups.

Tue

12:20

Bat phylogenetics and the evolution of echolocation- the problems and the promises E.C. Teeling,
(emma.teeling@ucd.ie), Uni. College Dublin, Dublin, Ireland Traditionally bats were divided into two superordinal
groups, Megachiroptera and Microchiroptera. Megachiroptera was considered basal and contained the Old World
megabat family Pteropodidae, whereas Microchiroptera contained the seventeen other microbat families. Although
this division was based mainly on morphological and paleontological data it highlighted the difference in modes of
sensory perception between megabats and microbats. All microbats are capable of sophisticated laryngeal
echolocation whereas megabats are not. Therefore, it was believed that laryngeal echolocation had a single origin in
the lineage leading to microbats. From the advent of modern molecular phylogenetics it became apparent that
molecular data did not support the monophyly of Microchiroptera and consequently, did not support a single origin of
laryngeal echolocation. Rather, molecular data supported a basal division between Yinpterochiroptera (rhinolophoid
microbats and pteropodids) and Yangochiroptera (all other bats). This topology suggested that laryngeal echolocation
either originated in the ancestor of all bats and was subsequently lost in megabats or originated at least more than
once in the microbat lineages. Despite multiple congruent molecular studies the monophyly of Microchiroptera has
once again been supported by a recently published combined large phenome and molecular matrix study,
questioning the origin of echolocation once again. Here the phylogenetic history, systematic conflicts- past and
present are reviewed and the evolution of echolocation in bats is explored in light of these congruent and sometimes
conflicting studies.

Tue

12:40

29. The world underground Bennett, Pretoria; Lutermann, Pretoria: Antenuccic, Mar del Plata; Luna, Mar del
Plata

Tue

14:00

Spatial learning under immune challenge and dietary restriction in the subterranean rodent Ctenomys
talarum C.E. Schleich, (cschleic@mdp.edu.ar), Inst. de Investigaciones Marinas y Costeras, Mar del Plata,
Argentina, R. Zenuto, (rzenuto@mdp.edu.ar), A.P. Cutrera, (acutrera@mdp.edu.ar) Several lines of evidence
suggest that learning and triggering an immune response are both metabolically expensive and thus likely to be
subject of nutritional trade-offs between them and other competing demands. Therefore, we investigated whether an
immune challenge with a novel antigen affects spatial learning in the subterranean rodent Ctenomys talarum under
two different dietary conditions. The results showed that immune-challenged animals were affected in their spatial
learning capabilities, increasing the number of errors (p=0.032) and marginally the latency (p=0.07) to reach the goal
of a complex labyrinth. No effect of the dietary restriction (latency p=0.43, errors p=0.11) nor interaction between
factors were observed (latency p=0.86, errors p=0.95). This work provides support for the existence of a trade-off
between the costs of the immune defense and learning abilities, while absence of effect of nutritional condition on this
trade-off suggests that the relationship among these factors is more complex than supposed.

Tue

14:00

Thermogenic capacity in subterranean mammals: insights from intraspecific analysis in Ctenomys talarum
F. Luna, (fluna@mdp.edu.ar), Inst.de Investigaciones Marinas y Costeras, Cons.Nac.de Investigaciones Científicas y
Técnicas, Uni. Nacional de Mar del Plata, Mar del Plata, Argentina, D. Antenucci, (antinuch@mdp.edu.ar) One of the
central tenets of ecological physiology is the identification of selective factors influencing energy metabolism. In this
sense, the convergent evolution of subterranean forms of life among mammals is a fascinating evolutionary
phenomenon. Subterranean mammals often exhibit convergent morpho-physiological features that can be seen as
adaptation to the subterranean environment. The aim of this study is to evaluate intraspecific variation in
thermogenic capacity of the subterranean rodent Ctenomys talarum. We estimate non-shivering thermogenesis
(NST) and cold-induced maximum metabolic rate (MMR) of individuals of 6 population of C. talarum separated each
other ~150Km in grasslands of Argentina. Basal metabolic rate (BMR) was different (p<0.01), but neither NST
(p=0.13) nor MMR (p=0.73) differed among populations. Similar NST could be related to thermal stability within
burrows, but external Ta could be, at the same time, an important factor since cold-induced MMR was x 4 times
BMR.

Tue

14:20

Parasites in the dark: contributions of abiotic and social factors to variation in ectoparasite burdens of a
social bathyergid H. Lutermann, (hlutermann@zoology.up.ac.za), Uni.Pretoria, South Africa, E.K. Archer,
N.C. Bennett, (ncbennett@zoology.up.ac.za) Parasite burdens tend to be highly aggregated as a result of abiotic
(e.g. climate) and biotic (e.g. host group size) factors. We evaluated the contributions of abiotic as well as biotic
factors on ectoparasite assemblages of the social common mole-rat (Crytomys hottentotus hottentotus) sampled at
two geographically distinct localities in South Africa. A total of five ectoparasite species was recovered from 268
hosts. Burdens of all ectoparasites differed significantly between localities being greater in the location with lower
rainfall and higher temperatures. In contrast, burdens were significantly greater during the rainy winter than the dry
summer in both localities. At the same time host sex or breeding status appeared to have minor effects on parasite
burdens. Conversely, ectoparasite burdens decreased with increasing colony size. Our results suggest that both
climate and host social system affect ectoparasite burdens, but these effects may vary with the regional scale
considered.

Tue

14:40

Reproduction in the East African root rat, Tachyoryctes splendens (Rodentia: Spalacidae) from Tanzania: the
importance of rainfall N.C. Bennett, (ncbennett@zoology.up.ac.za), Uni. Pretoria, South Africa, J. Katandukila,
(jestina@zoology.up.ac.za), C. Faulkes, (c.g.faulkes@qmul.ac.uk), Queen Mary Coll., London, UK, C. Chimimba
(ctchimimba@zoology.up.ac.za) The biology of the East African root rat, a solitary subterranean rodent, is largely
unknown. Over an entire calendar year, we assessed the body mass, reproductive tract morphometrics, gonadal
histology and measured gonadal steroids of 120 males and 120 females collected in Tanzania. Several distinct
peaks of breeding activity were apparent and 16.20% (n = 19) and 32.97% (n = 40) of females were pregnant and
lactating, respectively. Peaks in mean gonadal mass, increases in concentration of reproductive hormones and
presence of Graafian follicles and corpora lutea in the ovaries of females mirror the annual patterns of precipitation.
Together with field observations of the temporal occurrence of pregnancies, infants, juveniles and sub-adults, the
data show that in T. spendens breeding follows the cue of rainfall, such that offspring are born in the latter half of
each rainy season, from April to July and November to December.

Tue

15:00

The responses of alpine vegetation to underground grazing and excavating by fossorial mammals Weihong
Ji, (j.j.weihong@massey.ac.nz), Inst. Natural & Inst. Natural & Mathematical Sci., Massey Uni., Albany, Auckland,
New Zealand, J. Katandukila, Y. Zhang, (zhangym@nwipb.cas.cn), Northwest Inst. Plateau Biol., Chinese Acad.Sci.,
China Underground grazing and excavating by fossorial animals is often thought to modify the structure of a plant
community, regulate its species abundance, and alter strategies of plant defenses. In this study, we explored the
responses of alpine vegetation and functional plant groups to the effect of underground grazing and excavating using
plateau zokor as a model. Our results showed varied responses of plant functional groups to zokor grazing and
excavating depending on their mechanisms to defend against herbivory, chemical or physical, and root types, taproot
or fibrous root. Plant species composition differed considerably between zokor occupied and removed areas. The
plants with chemical defensive traits dominated zokor occupied areas, while dominant species were replaced by
plants with physical defensive traits after zokors were removed. These changes in species composition and
abundance in response to zokor activities promoted the environmental heterogeneities at the landscape level.

Tue

15:40

PFC 2017

Daily activity patterns in free-living subterranean rodents: the role of temperature and social system
J. Skliba, (jskliba@yahoo.com), Uni. South Bohemia, Ceske Budejovice, Czech Rep., M. Lovy,
(mates.lovy@gmail.com), R. Sumbera, (sumbera@prf.jcu.cz) Subterranean rodents spend virtually all lives within
dark and thermally buffered burrows. We examined studies on eight species and we found that under natural
conditions majority of them still exhibited a predictable daily activity pattern related to underground temperature
fluctuation. Moreover, in two species studied during contrasting seasons the pattern changed in a predictable way. A
plausible explanation for these observations is minimizing cost of thermoregulation. The only two species in which no
temperature-related activity pattern was detected are both social bathyergids. It was proposed that utilization of
communal nests and cooperation can, in these species, overlay the effect of temperature on the activity pattern.
Nevertheless, in another social bathyergid, Fukomys anselli, we found the activity again tightly correlated with
underground temperature. We propose that small body mass and more superficially situated burrows increased the
need for behavioural thermoregulation in this species. Funding: GACR-P506/aa/1512

Tue

16:00

Secret life of the Ansell's mole-rat: what a combination of gross and sophisticated methods has revealed?
R. Sumbera, (sumbera@prf.jcu.cz), Uni.South Bohemia, Ceske Budejovice, Czech Rep., J. Skliba,
(jskliba@yahoo.com) The Ansell’s mole-rat (Fukomys anselli, Bathyergidae) has been a subject of a lot of laboratory
research for decades, but has been rarely studied under natural conditions. We combined radio telemetry, burrow
mapping and microsatellite analysis to obtain data on natural history, mating system, burrow architecture, and activity
patterns in a free-living population of this species. Mole-rats lived in groups of up to 13 individuals which contained
one breeding individual of each sex. Some groups contained unrelated immigrants and/or signs of recent breeding
male turnover. No signs of reproductive sharing were detected, which indicates high reproductive skew. The groups
occupied very large and complex burrow systems. Some of them were interconnected with the neighbouring ones.
Mole-rats spent around 70 % of time inside a communal nest which was slightly more in breeders and larger nonbreeders. One female made a short visit to a territory of a neighbouring group through an interconnecting tunnel.
Funding: GACR-P506/11/1512

Tue

16:20

Seismic communication differentiation in mole rats F. Matur, (ferhat.matur@gmail.com), Uni. Nat. Res. & Life
Sci., Vienna, Austria, F. Çolak, (farukcolak@gmail.com), Bulent Ecevit Uni., Turkey, S. Irmak,
(sercanirmak@gmail.com), O. Çetintaş, (ortaccetintas@gmail.com) Nannospalax use seismic signals to
communicate each other and to orientate in underground tunnels where they live. We used three different cytoypes
(2n= 38, 52, 60) of N. xanthodon and three NF variants of 2n= 60 from Turkey to examine whether there is
differentiation in seismic signals among cytotypes, and whether there is sexual differentiation within a cytotype and
whether communication affects sexual selection. We found statistically important differentiation (p<0,05) among
cytotypes but there was no differentiation among NF variation. We propose that seismic communication established
a barrier between different cytotypes. On the other hand, the similarity in seismic signals within cytoypes, even
though they have different NF variation, means NF differentiation may not work as an isolation mechanism between
populations. This study was supported by BEU 2012-10-06-01.

Tue

16:40

Phylogeography of the East African root rat, Tachyoryctes splendens (Rodentia: Spalacidae) in Tanzania,
and comparisons with the Bathyergidae C. Faulkes, (c.g.faulkes@qmul.ac.uk), Queen Mary Uni. London,
London, J. Katandukila, (jestina@zoology.up.ac.za), Uni. Dar es Salaam, Tanzania, C. Chimimba,
(ctchimim@zoology.up.ac.za), Uni. Pretoria, South Africa, Nigel Bennett, (ncbennett@zoology.up.ac.za)
Subterranean rodents of the families Bathyergidae and Spalacidae constitute an important but cryptic component of
the biodiversity of Tanzania, yet little is known about the phylogeography and genetics of the latter. We sampled 130
animals from five geographically distinct populations of the solitary dwelling spalacid, Tachyoryctes splendens.
Sequence analysis of the mitochondrial control region and cyt-b genes revealed a lack of genetic structure among
populations, with haplotypes shared across the sampling range. Coupled with relatively small genetic differences,
results suggest a recent divergence of this species characterized by incomplete lineage sorting, and the presence of
ancestral and derived haplotypes across populations. This scenario contrasts markedly with African mole-rats
(Family: Bathyergidae), where cladogenesis is marked and populations highly divergent, reflecting a more ancient
origin. The apparent lack of sympatry between the two families of subterranean rodents raises interesting questions
about competition for resources, their respective habitat use and potential niche specialization.

Tue

16.40

34. Reintroductions: objectives, methods and obstacles Stanley-Price, Oxford; Gogan, USGS; Schoenecker,
USGS

Tue

10:00

The new IUCN Guidelines for reintroduction and other conservation translocations M. Stanley Price,
(mark.stanleyprice@zoo.ox.ac.uk), Wildl. Conserv. Res.Unit, Uni. Oxford, Oxford, UK The guiding principles of
responsible reintroduction have been enshrined in the IUCN 1998 Guidelines for Reintroduction, which have had
great impact globally, translated into many languages and used to derive taxon-specific detailed prescriptions.
Development of the practice of reintroduction, with today’s acute challenges for biodiversity and consequent
conservation needs, prompted the IUCN Species Survival Commission to review and update these Guidelines in
2010-12. Its new Guidelines for Reintroduction and other Conservation Translocations were released in September
2012. This talk will describe how these Guidelines have been updated to accommodate contemporary conservation
needs, with particular emphasis on climate change and the much-debated concept of assisted colonisation. The
importance of risk analysis, decision-making and adaptive management in the design of sound conservation
translocations will be described. This talk will provide an introduction and background to the case histories that follow
in the symposium.

Tue

10:00

The devil is in the details: motivations, challenges and opportunities for mammal reintroductions in North
America A. Moehrenschlager, (axelm@calgaryzoo.com), Cent. Conserv. Res., Calgary Zool.Soc., Calgary, Alberta,
Canada, N. Lloyd, (natashal@calgaryzoo.com), T. Brichieri-Colombi, (typhennbc@calgaryzoo.com), T. Stephens,
(stephenst@calgaryzoo.com) Mammal reintroductions and reinforcements are more prevalent in Canada, the USA
and Mexico than in Central America and the Caribbean. Disparity in the frequency of reintroduction among and
within countries raises questions regarding the underlying drivers, obstacles, and efficacy of this conservation tool.
Comprehensive considerations for responsible reintroductions are outlined in the new IUCN Guidelines for
Reintroductions and other Conservation Translocations. We show that inevitably a thorough examination of all
pertinent issues triggers difficult choices. Using Canadian rodent, carnivore, and ungulate reintroductions, we
illustrate that targeted mammal reintroduction strategies can be driven by or conflict with the sustainability of other
species, politics, culture, or economics. Moreover, we show that the establishment or management of such
reintroduced populations can involve trade-offs between wild and captive populations, genetic and disease risks, as
well as conservation and animal welfare considerations.

Tue

10:20

Forty years of fauna translocations in Western Australia: lessons learned K. Morris,
(keith.morris@dec.wa.gov.au), Dept.Environ. & Conserv., Western Australia, Australia, M. Page,
(manda.page@dec.wa.gov.au), J. Renwick, (juanita.renwick@dec.wa.gov.au), A. Desmond,
(anthony.desmond@dec.wa.gov.au) Over the last 200 years, Australia has lost 21 mammals species and another 45
are regarded as threatened. Since 1974, fauna translocations have been used in Western Australia as a
management strategy to improve the conservation status of threatened vertebrates, and to reconstruct faunal
ecosystems. Over that period, 144 translocations have been undertaken, involving 33 veretbrate species, and >
8,000 individuals. Offshore islands have played an important role as sources of animals to be translocated to
mainland sites, and as secure translocation sites for threatened species. Eighty six percent of translocations to
islands were successful, 69% of those to fenced areas were successful, and only 39% of those to unfenced mainland
areas were successful. Reasons for success and failure will be discussed along with propsed improvements to fauna
translocation programs in WA.

Tue

10:40

Testing the factors hypothesised to affect reintroduction success using the endangered bridled nailtail
wallaby at Scotia Sanctuary, Australia M. Hayward, (hayers111@gmail.com) Uni.Bangor, Gwynedd, UK, L. Kemp,
(Leah.Kemp@australianwildlife.org) Austral.Wildl.Conserv., F. L'Hotellier, (felicity@australianwildlife.org), S. Legge,
(Sarah@australianwildlife.org) We tested a range of factors that have been linked to poor success rates in
reintroduction programs using the endangered bridled nailtail wallaby (BNTW) at Scotia Sanctuary. Scotia is 64,653
ha of semi-arid mallee habitats, and includes two 4000 ha fenced ‘mainland islands’ where introduced predators and
competitors have been eradicated. Reintroductions into these introduced predator-free areas were highly successful
(N > 2000 individuals). However three reintroductions of 110 radio collared individuals into areas where introduced
species persist failed despite employing experimental comparisons of soft (likelihood of surviving study period =
3.2%) vs hard releases (2.9%); predator aversion trained (9.1%) vs untrained individuals (3.2%); and wild-caught
(0.3%) vs captive-bred (3.2%) individuals. Foxes were the primary cause of mortality, with disease a distant second.
This study illustrates that reintroduction is highly successful provided the key threatening process (in this case fox
predation) is ameliorated.

Tue

11:40

PFC 2025

Beating the odds: long term survival of a reintroduced population of "toad smart" northern quolls
T. Cremona, (teigan.cremona@student.uts.edu.au), Uni. Technol. Sydney, Broadway, New South Wales, Australia,
J. Webb, (Jonathan.Webb@uts.edu.au), P. Spencer, (P.Spencer@murdoch.edu.au), Murdoch Uni., R. Shine,
(rick.shine@sydney.edu.au), Uni.Sydney The northern quoll has suffered local extinctions due to ingestion of toxic
cane toads. To minimise the impacts of cane toads on northern quolls, we trained captive-bred quolls to avoid
consuming cane toads and reintroduced these toad-smart quolls to Kakadu National Park. Three years after the
reintroduction, the quoll population has persisted in Kakadu National Park. Several toad-smart females survived and
reproduced in multiple years, and genetic analysis revealed that at least half of the individuals in this population are
descendants of captive bred females. This year, third generation females have survived to reproductive maturity.
Our results demonstrate the potential for reintroduction to facilitate population recovery when threat removal is not
possible. Because toads inhabit several million square kilometres, it is unlikely that we can eradicate cane toads in
the near future. Nonetheless, teaching captive-reared animals to avoid a threatening process may help to enhance
the success of reintroduction programs.

Tue

12:00

Use of pioneer animals to assess reintroduction sites in the recovery of the world’s rarest marsupial,
Gilbert’s potoroo T. Friend Tony, (Friend@dec.wa.gov.au), Dept. Parks & Wildl.,Albany, Western Australia,
Australia, N. Bougher, (Neale.Bougher@dec.wa.gov.au), T. Button, (m.Button@dec.wa.gov.au), S. Hill,
(Stephanie.Hill@dec.wa.gov.au) For 10 years after the rediscovery in 1994, of the fungivorous Gilbert’s potoroo
Potorous gilbertii at Two Peoples Bay, WA, the recovery strategy relied on development of ex situ methods to
generate stock for reintroduction. Captive breeding, artificial insemination, cross-fostering, and hand-rearing of late
stage pouch young were all attempted but none was sufficiently successful to warrant application. A male and a
female Gilbert’s potoroo from the 30-strong wild population were released in 2005 as pioneer animals for five weeks
onto 809 ha, Bald Island, near Albany, WA. Daily monitoring of these individuals showed that they established home
ranges within two weeks and had recovered release weight by four weeks. The success of the pioneer animals in
finding fungal sporocarps was assessed by searches for diggings and scat analysis. Based on the results of this trial,
a full translocation proceeded, resulting in a population of over 60 by June 2012.

Tue

12:20

The Devil and Maria: challenges of translocating a top order predator to Maria Island National Park, Tasmania
S. Peck, (sarah.peck@dpipwe.tas.gov.au), Uni. Sydney, Australia, STDP, Dept.Primary Ind., Parks, Water &
Environ., Hobart, Tasmania, Australia, P. Wise, (phil.wise@dpipwe.tas.gov.au), J. Clarke,
(judith.clarke@dpipwe.tas.gov.au), S. Thalmann, (sam.thalmann@dpipwe.tas.gov.au) A fatally infectious cancer,
Devil facial tumour Disease (DFTD) threatens the Tasmanian devil with extinction. In an effort to protect the species
a captive population has been established. In 2012, fifteen captive Tasmanian devils were translocated to an
offshore island to maintain a wild population free from DFTD. Prior to translocation, surveys of the island’s fauna and
pathogen risk assessments were undertaken to enable assessment of ecosystem impacts of introducing a top order
predator and to reduce risk of introducing novel pathogens. Health and behavioural assessments of selected devils
were performed. The population has been regularly monitored using radio-telemetry, camera traps and live-trapping.
Until now 14 animals are surviving and all females examined post-breeding have bred successfully. Our study
illustrates the importance of a multidisciplinary and ecosystem approach when using translocations to manage
endangered species and highlights the critical role captive breeding can play in preventing species extinction.

Tue

12:40

Protecting free-living dormice: identification of cestode parasites in captive dormice (Muscardinus
avellanarius) destined for reintroduction G. Peniche, (gabriela.peniche@ioz.ac.uk), Inst. Zoology, London, UK,
T. Sainsbury, (tony.sainsbury@ioz.ac.uk) Due to a perceived decline of the common dormouse Muscardinus
avellanarius a reintroduction programme was instigated in England in 1992. One of the greatest disease threats
posed by a reintroduction is the introduction of an alien parasite and, to counter this threat, dormice destined for
reintroduction were screened. In 2000 a cestode parasite, suspected to be Hymenolepis fraterna microscopically,
and not known to occur in free-living dormice, was detected in captive dormice destined for reintroduction. Treatment
was carried out before release to eliminate the cestode, from 1999 onwards, a costly and time-consuming procedure.
Using PCR-sequencing methods, we aimed to determine whether this parasite is naturally present in the wild, and
clarify whether elimination prior to reintroduction is necessary. Hymenolepis straminea has been identified in freeliving dormice and the species previously suspected to be Hymenolepis fraterna in captivity is a different, yet
unidentified, species.

Tue

14:00

Leaving home: social behaviour and success of the Bush rat (Rattus fuscipes) after translocation
M. Callander, (m.callander@uws.edu.au), Uni.Western Sydney, Penrith, New South Wales, Australia. In order to
increase the success of translocation it is important to understand species specific behaviour and how these animals
react to their new environment. Australia’s Sydney Harbour National Parks (SHNP) are missing many native species
that were once abundant and have been replaced by invasive species. The main aim of this research is to relocate
and reintroduce the native bush rat (Rattus fuscipes) into SHNP areas and then to monitor their success. I will be
looking at the establishment process and home range of the bush rat in its new environment, along with their social
structure and interactions by using spatial proximity. Genetic analysis is still required to determine relatedness of
individuals, to establish if spatial structure is influenced by genetic structure. I will be presenting results on bush rat
establishment at the sites, territory gained and breeding success.

Tue

14:20

Reintroductions – the Scottish experience M. Gaywood, (martin.gaywood@snh.gov.uk), Scottish Natural
Heritage, Edinburgh, UK, S. Dalrymple, (s.e.dalrymple@ljmu.ac.uk), Liverpool John Moores Uni., Liverpool, UK,
P. Hollingsworth, (P.Hollingsworth@rbge.ac.uk), Roy. Bot. Gdn., Edinburgh, UK A wide range of local, regional and
national-scale species reintroduction projects have been carried out in Scotland in recent years. A minority of these
projects have been high profile and contentious, including the programme of work surrounding the proposal to
reintroduce Eurasian beaver Castor fiber. The ‘Scottish Beaver Trial’ and a range of other beaver projects are
currently underway and a decision is expected to be made by Scottish ministers on the future of beaver reintroduction
in 2015. A ‘National Species Reintroduction Forum’ has also been set up in Scotland recently, made up of a wide
range of land-use groups and conservation groups, NGOs and public bodies. The Forum provides a constructive
way of ensuring key parties have opportunities to raise issues, concerns and opportunities. One of its current tasks is
the production of a new ‘Scottish Code for Conservation Translocations’.

Tue

14:40

Reintroduction as a large scale experiment: the spatial genetic structure of the Asiatic wild ass in Israel
S. Bar-David, (shirlibd@bgu.ac.il), Ben-Gurion Uni. of the Negev, Sede Boqer, Ben-Gurion, Israel, T. Gueta,
(tomer.gu@gmail.com), A.R. Templeton, (templeton@biology2.wustl.edu), Washington Uni., Washington State, USA
Reintroductions of species can be considered as 'large scale experiments'. The Asiatic wild ass (Equus hemionus)
was reintroduced into Israel between 1982-1993 ('founders'). This provided a unique research opportunity to
investigate the development of genetic structure of the species within a short period, and to evaluate the effect of
landscape features on this process. Since reintroduction the population has been expanding its range and currently
is distributed throughout the Negev. 393 fecal samples, collected throughout the Negev, were genotyped by mtDNA
markers, compared to the genotypes of the founders and analyzed to reveal population's structure. A significant
genetic structure at the 'East' leading edge of the population distribution was revealed (P = 0.04). Landscape
analyses (ArcGIS) indicated high quality patches in the 'East' area but low landscape connectivity from it to the rest of
the region. This genetic structure may affect the expanding population's dynamics and should be further monitored.

Tue

15:00

Restitution of the wisent – the success and its price W. Olech, (olech@sggw.pl), Warsaw Uni. Life Sci.,
Ciszewskiego, Poland, K. Perzanowski, (stacjaKarpacka@miiz.waw.pl), Carpathian Wildl. Res. Stat., Mus. & Inst.
Zool., Polish Acad. Sci. Bison bonasus has been saved from extinction through captive breeding and, since 1952, by
reintroductions to the wild. Present population size is over 4660 individuals, including one third in captivity, and the
rest in 39 free or semi-free herds. For a long time, the only free ranging wisents were in Poland, Lithuania,
Byelorussia, Russia and Ukraine. Wild herds existed in Slovakia from 2004, in Romania from 2004, and in Germany
from 2013. Reintroduced wisents enrich the local fauna and through their foraging patterns contribute to an increase
in biodiversity. Wisents also become a tourist attraction that helps to create jobs and opportunities for local
businesses. Costs connected with species restoration include costly maintenance (strictly protected species cannot
be used for commercial purposes) and damage to agriculture and tree stands. Free-ranging wisents may increase a
risk of traffic accidents. Nevertheless, the loss of the wisent would lead to irreversible impoverishment of the
European fauna and a serious setback for nature conservation. Saving wisent against all odds can become a symbol
of success in preserving our natural resources.

Tue

15:40

50 years after reintroduction-analysis of genetic variation within free herds of European bison (Bison
bonasus) in the Bieszczady Mountains Z. Nowak, (zuzanna_nowak@sggw.pl), Warsaw Uni. Life Sci.
Ciszewskiego, Poland, W. Olech, (wanda_olech@sggw.pl), K. Perzanowski, (StacjaKarpacka@miiz.waw.pl),
Carpathian Wildl. Res. Stat., Mus. & Inst. Zool., Polish Acad.Sci., M. Łopieńska, (magdalena_lopienska@sggw.pl) In
the 1960s and 1970s two free living herds of European bison were established in the Bieszczady Mountains, Poland.
The current population is more than 250 individuals. The animals introduced belonged to Lowland–Caucasian
lineage but had different origins. Until 2001, no new animals were released. The analysis of pedigree data
suggested a large difference between the isolated herds. The aim of this study was to estimate the genetic variability
of the current population using molecular analysis. The materials for analysis were collected in last three years: hair
follicles (from live animals) and tissue samples from dead animals. Analysis of genetic variation included 11
microsatellite markers and RFLP variation in the gene DRB3. As reference material, the data for captive and freeliving populations of European bison of both genetic lines were used.

Tue

16:00

Predation-driven declines of an endangered mammal? Implications for a captive-breeding-release program
R. McCleery (ramccleery@ufl.edu), Uni. Florida, Gainesville, USA, M. Oli (olim@ufl.edu) Declines of imperiled small
mammals are often attributed to predation without investigating the influence of reproductive parameters on
population growth. Accordingly, declines in the endangered Key Largo Woodrat (KLWR) population have been
attributed to predation by feral cats and Burmese pythons. We estimated demographic parameters from four capturemark-recapture studies to determine if demographic variation was consistent with predation as the primary cause of
KLWR declines. Additionally, we evaluated a KLWR captive-breeding and release program by comparing survival of
captive-born and released KLWRs to wild-born KLWRs. The realized population growth rate of KLWRs covaried
strongly with recruitment but not with survival. Our results suggest that periodic reductions in recruitment led to
population declines. We found survival for the wild-born KLWRs was considerably higher than released KLWRs.
Low survival rates from predation limited the success of the release program. This study illustrates the importance of
pre-release conditioning of captive-bred animals, and the importance of considering reproductive parameters in
conjunction with survival estimates.

Tue

16:20

The use of genetic information for reintroductions: why and when we need it and what we can (and cannot)
do H. Senn, (hsenn@rzss.org.uk), Roy. Zool. Soc. Scotland, Edinburgh, UK, R. McEwing, (rmewing@rzss.org.uk),
R. Ogden, (rogden@rzss.org.uk) Genetic analysis has the potential to be a powerful tool in the bid to stack the odds
in favour of success during a species reintroduction. Genetic analysis can allow us to select founders with high levels
of genetic diversity, to maximise the evolutionary potential of the introduced population and to minimise the risk of
inbreeding depression. It can allow us to make assessments about the risk of outbreeding depression and to screen
out hybrids. Genetic tools can also aid with the ongoing monitoring of reintroductions. A number of case studies
from the WildGenes laboratory where genetic analysis is being used in support of reintroductions (the Arabian oryx,
the scimitar-horned oryx and the Eurasian beaver) will be discussed, highlighting the potential benefits of using
genetic analysis and the possible pitfalls.

Tue

16:40

Reconstructing grazer assemblages for protected area restoration in South Africa J.A. Venter,
(Jan.Venter@ecpta.co.za), Uni.Kwazulu-Natal, Westville, Durban, South Africa, H.H.T. Prins,
(Herbert.Prins@wur.nl), Wageningen Uni., R. Slotow, (Slotow@ukzn.ac.za) We determined how indigenous grazer
assemblages can best be predicted using biogeographical and biological understanding, to complement historic
distribution data. Our study site was Mkambati Nature Reserve, Eastern Cape, South Africa. We assessed five
different grazing assemblages reflecting a range of approaches that are encountered during conservation
management decision making. Species packing was determined which lead to predictions whether facilitation,
competition or co-existence is likely to occur. Due to risks associated with increased competition as well as
competitive release, we predict that the current policy will not be able to achieve biodiversity conservation objectives.
The weakness in this approach lies in the absence of a saturated grazer assemblage based on insufficient historical
data. A species assemblage based on biogeographic and biological information provides the opportunity for a
grazing ecosystem which allows for facilitatory effects, which leads to an ecosystem which is able to maintain its
herbivore assemblage structure.

Tue

17:00

The human dimension: taking cultural factors into account in reintroduction programmes S. Waters,
(s.s.waters@dur.ac.uk), Durham Uni., Durham, UK, C. Smeeton (cei@nucleus.org), Cochrane Ecol. Inst. Alberta,
Canada, K. Weagle, (cei@nucleus.org) Successful reintroductions can sometimes depend on the tolerance and
acceptance of local human populations. We use two examples to demonstrate the importance of the human
dimension in reintroduction programme planning. The swift fox reintroduction in Montana, USA took place at the
request of the Blackfeet Nation, who wanted the return of a species important in their belief system. We describe
how this belief system influenced how we conducted the scientific aspect of this successful reintroduction. Barbary
macaques from a semi-captive European facility were reintroduced in Morocco with no prior consultation with local
people. The macaque population became established but the species' negative status in Moroccan culture led to
illegal killing and trade in macaque infants as pets, endangering the population’s long-term future. Both
reintroductions demonstrate the importance of considering local people's belief systems and past environmental
history in species' restoration strategies.

Tue

17:20

38. Beavers as an ecosystem engineer, past, present and future impact Busher, Boston; Hood, Alberta;
Hartman, Uppsala

Tue

10:00

Changing ecological landscapes: why beaver ponds matter G.A. Hood, (ghood@ualberta.ca), Uni. Alberta,
Augustana, Alberta, Canada, D.G. Larson, (dglarson@ualberta.ca) The term “ecosystem engineer” is often criticized
for being overused and unsupported; however, it is possible to quantify how some species such as beavers change
landscapes in dramatic ways. Our research from Alberta, Canada incorporated historic and 3-dimentional
bathymetric mapping of active and abandoned beaver ponds to quantify dramatic alterations of landscapes both
above and below the water’s surface. Not only did beavers actively increase volume-to-surface area ratios of ponds
by almost 50%, their digging of foraging channels increased average pond perimeters by over 270%. Some channels
were 200 to 300 m long, which then increased the interface between the riparian zone and upland forests. Additional
measures of basin circularity, bottom complexity and pond depths revealed other dramatic differences between
ponds with beavers and those without. From an ecological perspective, beaver ponds appeared to facilitate structural
and functional connectivity for various taxa at landscape scales.

Tue

10:00

Beaver habitat characteristics and long-term occupation: a GIS based logistic regression analysis P. Busher,
(pbusher@bu.edu), Boston Uni., Boston, Massechusetts, USA, A. Remar, Uni.Delaware (aremar@udel.edu),
D. Levia (dlevia@udel.edu), D. Legates (legates@udel.edu) While it is well documented how beaver activity
influences habitat variables, fewer data are available on habitat changes after long periods of occupation. Using
annual beaver census data collected from 1968-2011 on the Prescott Peninsula, Massachusetts, USA, and
geospatial data we documented 54 potential beaver occupation sites. A multiple logistic regression model produced
probability maps depicting the likelihood of beaver occurrence over a continuous landscape, successfully predicting
72.2% of the habitats colonized (actively used) by beavers in 2012. The model found that sustainable beaver
colonization, over the course of several decades, most often occurs in areas with favorable geomorphic attributes
(gradual stream slopes, large areas of upstream watershed, distance from reservoir shoreline), and that these
“preferred” sites exhibit a distinct vegetative signature of disproportionately higher coniferous tree cover.

Tue

10:20

Hydrogeomorphic changes to sub-Antarctic ecosystems invaded by beaver C. Westbrook,
(cherie.westbrook@usask.ca), Uni. Saskatchewan, Saskatoon, Saskatchewan, Canada, D. Cooper, Colorado State
Uni., Colorado, USA, C. Anderson, Uni. Nacional de Tierra del Fuego, Argentina, Colin Whitfield Beavers were
introduced in 1946 into southern Patagonia. Their population has exploded from 25 mating pairs to ~150,000
because of the lack of natural predators. As a consequence, beaver have dammed nearly every stream in the region,
and the riparian forests, which are not adapted to herbivory, have been decimated. In response to the widespread
ecological damage caused by beaver and threat of population expansion on the mainland, the Argentina and Chile
are planning to eradicate the beaver in the hopes that the native riparian forests can be restored. Decisions have
been so far made solely on results from ecological studies. However, beaver also have considerable impact on
hydrological processes important in controlling riparian form and ecological function. In North America, beaver dams
can enhance the hydrological connection between rivers and riparian areas, which results in landscape changes that
are and are not reversible. Here we question whether beaver have been in the Tierra del Fuego riparian ecosystems
long enough that they have caused changes that are unlikely to be reversed once eradicated.

Tue

10:40

European beavers,archaeology and the reconstruction of past ecosystems B. Coles,
(bryony.coles@btinternet.com), Uni. Exeter, Exeter, UK The discovery of beaver evidence during archaeological
fieldwork in the wetlands of southwestern England led to the development of a research project to document presentday European beaver territories, to better understand the presence of beavers in the archaeological record, and to
evaluate their contribution to the palaeoenvironmental record. The core of the project consisted of recording beaver
territories in two contrasting areas of western Europe, with repeat sessions over a 6-year period. Archaeological
field methods were used, with adaptation as necessary. As a result of these ethnozooarchaeological investigations,
we achieved a better understanding of the record for beavers in the past, including the identification of several new
categories of evidence for their former presence. These will be briefly outlined, and two particular aspects then
considered – beaver activity as an influence on humans and their environmental manipulations, and the implications
of beaver presence for the reconstruction of Holocene environments.

Tue

11:40

Linking beaver populations to landscape diversity: richness scenarios resulting from changes in the
dynamics of beaver J. Wright, (jw67@duke.edu), Duke Uni., USA Changes in population dynamics of beaver that
lead to changes in the distribution of different patch types in the landscape are likely to lead to changes in diversity. I
link data on the distribution of plant species found in the riparian zone of the Adirondacks (New York, USA) in patches
modified by beaver and in unmodified forest patches to a model connecting the dynamics of beaver to the dynamics
of the patches that they create. I show that changes in key parameters of the model, such as decreases in
colonization rates and the rate of patch abandonment, lead to changes in species richness of up to 45% at the
landscape scale, and that these changes are likely to occur over long time scales. I then consider under what
conditions altering the population dynamics of beaver are particularly likely to have large knock-on effects on
biodiversity at the landscape scale.

Tue

12:00

PFC 2018

Beavers effects on fish M. Gaywood, (martin.gaywood@snh.gov.uk), Scottish Nat.Heritage, Inverness, UK,
P. Kemp, (P.Kemp@soton.ac.uk), Uni.Southampton, UK, A. Tree, (angus.tree@snh.gov.uk) The prospect of
reintroducing the Eurasian beaver, Castor fiber, to Scotland has been examined in detail since the mid-1990s.
Concerns have been raised by some parts of the fishery sector over the potential effect of beavers on fish, in
particular beaver dams on the movements of migratory salmonids. Supporters of beaver reintroduction have pointed
to the potential benefits of beavers on fish and fish habitat. Scottish Natural Heritage, therefore, commissioned the
University of Southampton to undertake a review of the literature, and a survey of expert opinion. Benefits (184) were
cited more frequently than costs (119) although impacts were spatially variable and differed with fish species. The
‘Beaver-Salmonid Working Group’ has been set up in Scotland to examine the issues further, and will report to
Scottish Government in 2015.

Tue

12:20

The role of pond morphology and pond age on methylmercury in Swedish beaver ponds O. Levanoni,
(oded.levanoni@slu.se), Swedish Uni. Agricultural Sciences, Uppsala, Sweden, F. Ecke, (frauke.ecke@slu.se),
Umeå, Sweden, K. Bishop (kevin.bishop@slu.se) Following a successful reintroduction of the Eurasian beaver
(Castor fiber) in Sweden, beavers are rapidly recolonizing much of their original distribution range. Beaver
impoundments flood forested areas rich in organic material and may be sources for methylmercury (MeHg) caused
by oxygen depletion and enhanced microbial activity. To increase our understanding of the factors and processes
promoting Hg methylation, we studied the seasonal variation of water chemistry including unfiltered total mercury,
total methylmercury and organic carbon in 12 beaver systems along a latitudinal gradient. In addition, we examined
how pond morphology and estimated pond age affect methylation. Our results strengthen the importance of pond
age for methylation with especially young beaver ponds showing high concentrations of MeHg. Swedish beaver
landscapes are highly dynamic (including establishment of new impoundments and abandonment of old ones) and,
therefore, beavers might be important for the dynamics of MeHg at the landscape scale.

Tue

12:40

Beaver, an ecosystem engineer, facilitates wetland vertebrate communities M. Vehkaoja,
(mia.vehkaoja@helsinki.fi), Uni. Helsinki, Helsinki, Fiinland, P. Nummi, (petri.nummi@helsinki.fi) The flood created
by beaver modifies watersides nutrient cycling, vegetation decomposition and structure, as well as the configuration
of the shoreline. When the water rises on the shore, an aquatic ecosystem develops. These changes benefit many
animals. With decaying vegetation, detritivore invertebrates abound: free-swimming cladocerans in the first year of
the flooding and thereafter benthic invertebrates. The production of protein-rich invertebrates in shallow water
provide good foraging habitat for ducks, especially for ducklings. Further, the flooded bushes in beaver ponds act as
a protection against predation. Therefore, ducklings survive better in beaver ponds compared to other wetlands.
Beaver’s actions benefit also anurans. The shallow water and rich emergent vegetation attracts anurans for
breeding, and in Finland beaver ponds have more anuran species than other wetlands. Foraging bats also prefer
beaver ponds to other wetlands. This is due to abundant emerging insects.

Tue

14:00

Scale-sensitivity and ecological uncertainty in beaver responses to climate change M. Humphries,
(murray.humphries@mcgill.ca), McGill Uni., Ste-Anne-de-Bellevue, Quebec, Canada, J. Samson,
(samson.jason@gmail.com), D. Berteaux, (dominique_berteaux@uqar.ca), UQAR, B. McGill, (mail@brianmcgill.org),
Uni. Maine, Maine, USA Beaver are, in fact, cross-ecosystem engineers that alter terrestrial and aquatic
ecosystems. Spatial variation in abundance across the northeastern range of beaver (Castor canadensis) in North
America follows a roughly logistic pattern, with high but variable density near the core of the range, a sharp decline in
density at about 49oN, and a long tail of low density extending as far as 58oN. Evaluation of many potential climate
(e.g., temperature, precipitation) and non-climate predictors of beaver abundance (e.g., land cover, topographical,
hydrological) indicates that average annual temperature alone is a remarkably strong and robust predictor of large
scale variation in beaver abundance. But as we focus in towards smaller scale abundance patterns, then to local
scale presence/absence and diet choice patterns, ecological and hydrological variables become more important in
predicting the abundance and climate change responses of this cross-ecosystem engineer.

Tue

14:20

The beaver as a tool for a for water policy implementation – research needs G. Sjöberg,
(goran.sjoberg@slu.se), SLU, Umeå, Sweden, J. Törnblom, (johan.tornblom@slu.se), SLU, Skinnskatteberg,
Sweden, Per Angelstam, (per.angelstam@slu.e), L. Henrikson, (lennart.henrikson@naturochmanniska.se), Natur och
människa AB, Hyssna, Sweden The EU Water Framework Directive, WFD , requires all waters should have good
ecological and chemical status. This signifies only a slight departure from undisturbed biological communities. We
will argue why the management of beavers for this purpose is reasonable. The beaver is an ecological engineer and
the species was once common in large parts of Europe. Reference conditions in riverine landscapes were to a great
extent created by its activities. To achieve using beaver as a tool, we need to know historical reference conditions for
different ecoregions. We will present an agenda for acquiring knowledge about the beaver’s role in natural
ecosystems as a tool for WFD implementation. Increased knowledge is needed in terms of studies of: (1) historical
beaver distribution; (2) present density and ecosystem effects of beaver; (3) interactions between aquatic and
terrestrial ecosystems; (4) analysis of economic and ecological trade-offs; and, (5) stakeholders’ attitudes.

Tue

14:40

39. Modes of Communication: olfactory, touch and vocal signals

Tue

10:00

Silent signals: exposing the chemical communication role of white rhino dung middens? C. Marneweck,
(courtney.marneweck@gmail.com), Pietermaritzburg, S.Afr., A. Shrader, (shrader@ukzn.ac.za), A. Jürgens,
(juergens@ukzn.ac.za) Olfaction is the prominent sense in white rhinoceros. White rhinos of all ages and sex defecate
communally in sites called middens. These middens may act as message boards for all white rhinos in the area.
However, it is unclear what odours are transmitted and how much information white rhinos can ascertain. Here, we
present data on the chemical compounds emitted from white rhino dung in order to distinguish specific signatures of
age and sex. A total of 84 dung scent samples were collected from a wild population within Hluhluwe-iMfolozi Park,
South Africa. Scent samples were collected using headspace extraction methods. Volatiles were identified via gas
chromatography-mass spectrometry (GC-MS). This is an extremely sensitive method that is able to detect highly
volatile compounds. Sensitive methods have allowed us to identify over 300 volatile compounds across all ages and
sex. This is significantly more than previous studies that identified less than 20. Preliminary analyses showed a
significant effect of season on the concentration of volatile compounds for both sexes and all ages. For example,
toluene decreased in concentration temporally as the wet season progressed.

Tue

10:00

Darcin: a male pheromone that stimulates female sexual attraction and learning in the house mouse S. Roberts,
(sacheet@liv.ac.uk), Uni.Liverpool, Leahurst, Neston, UK, R. Beynon (rbeynon@liv.ac.uk), J. Hurst (jhurst@liv.ac.uk)
In mice, males deposit urinary scent marks around their territories. These contain both sex- and individual-specific
volatile and involatile components associated with the individual and its spatial location. Females spend more time near
male than near female urine when able to contact the scents. However, they are only attracted to airborne urinary
volatiles from individual males whose urine they have previously contacted. We found that female sexual attraction to
male scent was due to a single male-specific protein pheromone, darcin. Importantly, nasal contact with darcin also
elicits the learned attraction of females to airborne volatiles from individual males. Darcin not only conditions learning of
airborne volatiles, it can rapidly condition preference for its remembered location so animals prefer to spend time in the
site even when scent is absent. Darcin is a mammalian male sex pheromone that stimulates instinctive female
attraction and acts as a potent stimulus for associative learning.

Tue

10:20

Genetic kin recognition in communally-nesting female house mice J. Green, (jpgreen@liv.ac.uk), Uni. Liverpool,
UK, A. Holmes, (amholmes@liv.ac.uk), P. Stockley, (p.stockley@liv.ac.uk), J. Hurst, (jane.hurst@liv.ac.uk) Alloparental
care, the provision of care to non-offspring, is observed in many rodent species, including the house mouse (Mus
musculus domesticus). Inclusive fitness theory predicts that benefits of alloparental care will be maximised where
individuals are able to direct care towards relatives. One mechanism for recognising relatives is the use of polymorphic
genetic markers, which could permit recognition of kin based on phenotypic similarity to themselves or to known familiar
relatives. Here, we present the results of experiments testing kin recognition in wild-derived female mice. Using a
breeding design that allows us to manipulate putative recognition markers independently of relatedness, we test
whether females prefer communal nesting partners sharing markers at the highly polymorphic major histocompatibility
complex (MHC) and/or at the major urinary protein (MUP) gene cluster, both of which have previously been implicated
in inbreeding avoidance in mice.

Tue

10:40

The chemical communication strategies of giant panda in the wild Yonggang Nie, (nieyg@ioz.ac.cn) Inst. Zool.,
Chaoyang, Beijing, China, Zejun Zhang, (zhangzj@ioz.ac.cn), Fuwen Wei, (weifw@ioz.ac.cn) As a solitary species,
giant pandas have little direct contact outside of the mating season and rely heavily on chemical signals for intraspecies communication. Usually, pandas use the secretions of a specialized anogenital gland and the urine as
chemical signals. In the wild, pandas tend to scent mark on trees or other vertical surfaces along trails, thought to
facilitate the signal detection of other individuals. We studied the scent-marking patterns of pandas in Foping National
Reserve. Results indicate pandas did not deploy scent marks randomly in the environment, but targeted trees with
specific characteristics that promoted signal persistence and likelihood of detection. We also found seasonal and sex
differences in marking patterns which showed the scent marking play an important role in panda reproduction. Data
from infrared camera monitoring indicated a time difference of marking frequency and repeated scent marking patterns.

Tue

11:00

Brains aren't everything: gene expression and sociality in tuco-tucos E. Lacey, (ealacey@berkeley.edu), Uni.
California Berkeley, California, USA, A.C.Geraghty, (annag@berkeley.edu), J.A. Woodruff, (woodjace@berkeley.edu),
M.D. MacManes, (macmanes@berkeley.edu) Differences in gene expression are thought to underlie most examples of
phenotypic variation. Colonial tuco-tucos (Ctenomys sociabilis) are subterranean rodents that are endemic to Argentina.
Long-term field studies of these animals indicate that females living alone have higher baseline glucocorticoid (GC)
levels than group-living females. To explore possible genetic correlates of this socially-mediated difference in
physiology, we used high-throughput transcriptome sequencing to quantify expression at multiple loci associated with
the neuroendocrine pathway that regulates GC response. Specifically, hippocampal tissue was sequenced for 20
captive female C.sociabilis experimentally housed alone or with a conspecific. Despite significant differences in GC
levels, we found no differences in gene expression between lone and group housed animals. While additional studies
are needed to understand fully the neuroendocrinology of tuco-tucos, our data suggest that regulation of stress
physiology in these animals may differ from that described for “model” rodent systems studied to date.

Tue

11:40

Larmor

Physiological stress in the Eurasian badger (Meles meles) S.C. George, (sgeorge03@queen's-univ.ac.uk),
Queen’s Uni. Belfast, Belfast, UK, P. Mac Cana, R.Coleman, T. Smith, (tessa.smith@chester.ac.uk), Uni. Coll. Chester,
Chester, UK, W.I. Montgomery (i.montgomery@qub.ac.uk) A method for monitoring hypothalamic-pituitary-adrenal
(HPA) responses of the Eurasian badger (Meles meles) to stressors was validated by measuring excretion of free
serum and faecal cortisol. Serum and faecal samples were collected under anaesthesia from live capture and fresh
faeces collected from latrines at 15 social groups. Results varied depending on sample source. There was a strong
seasonal pattern in serum cortisol, peaking in spring and faecal cortisol, peaking in summer. Faecal cortisol levels were
significantly higher in animals testing culture-positive for M. bovis; in cubs and in adults with poor body condition and
low body mass. Faecal samples collected from latrines in grassland groups had significantly higher cortisol than those
collected from woodland groups. This study is the first to investigate in detail the factors influencing physiological stress
in badgers and indicates that serological and faecal excretion are valid indices of the HPA response to a range of
stressors in badgers.
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12:00

Levonorgestrel and quinestrol depressed the expression of NADPH - Cytochrome P450 Oxidoreductase in
kidneys of plateau pikas Z. Wang, (wzl@zzu.edu.cn), Zhengzhou Uni., Zhengzhou, China, Y. Zhang,
(zhangym@nwipb.ac.cn), Northwest Plateau Inst.Biology, Chinese Acad. Sci., Xining, China CPR plays an important
role in the metabolism of a wide range of chemicals and drugs. The purpose of this study was to assess the effect of
infertility agents on the expression of CPR in plateau pikas (Ochotona curzoniae). Forty healthy adult pikas were used
for the experiment. Animals were divided into four groups: control, quinestrol group, levonorgestrel group and EP-1
group. The results are as follows: a CPR genomic fragment of 2038 bp of O. curzoniae was amplified and sequenced
(accession No. 1021728). Plateau zokor CPR mRNA shares 92% homology with mice and rat, 93% with human, and
100% with rabbit CPR mRNA. Selective pressure analysis identified 11 sites to be under positive selection. One-way
ANOVA showed that infertility agents impacted on the expressions of CPR in the kidney (F 4, 28 = 7.743, P <0.001). Our
study confirmed that infertility agents depressed the expression of CPR in plateau pikas.

Tue

12:20

Vocal repertoire, acoustic identity coding and multimodal familiarity discrimination in zoo-housed Asian smallclawed otters (Aonyx cinereus) A. Lemasson, (alban.lemasson@univ-rennes1.fr), Uni. de Rennes 1, Paimpont,
France, M.-A. Mikus, (marie.ana.mikus@gmail.com), C. Blois-Heulin, (catherine.blois-heulin@univ-rennes1.fr), T. Lodé
, (thierry.lode@univ-rennes1.fr) Ability to discriminate familiar conspecifics is an essential competence ensuring sociospatial cohesion in group-living species. However, the relative importance of the different communicative modalities is
poorly understood in otters. A first study showed that the vocal repertoire of a zoo-housed Asian small-clawed otter
group (N=10 individuals) was composed of 4 context-dependent unit sounds which could be emitted alone, repeated or
combined, resulting in 7 call types. Individuals varied in the structure of their contact calls, older and larger callers
emitting lower-frequencies. In a second study, investigating five captive groups, we found that it is possible to reliably
assign one particular contact call to a given adult male. In a third study, we showed that adult females discriminated
between familiar and unfamiliar adult males based on their sound (contact call playback) and smell (feces) but not
based on their picture, suggesting abilities to memorize and use acoustic and olfactory signatures.

Tue

12:40

Use of passive acoustic sampling to determine presence of flying squirrels J. Scheibe, (jscheibe@semo.edu),
Southeast Missouri State Uni. Cape Girardeau, Missouri, USA, P. Mitsdarfer, (pjmitsdarfer1s@semo.edu), N. Todt,
(ntodt1s@semo.edu) Both Northern and Southern flying squirrels (Glaucomys sabrinus and G. volans) produce
ultrasonic vocalizations. We used captive colonies of both species and Anabat detectors to develop libraries of their
calls. We then recorded ultrasonic calls at several sites in North America including: Prince of Wales Island, Alaska; the
Black Hills of South Dakota; Northern Idaho; and Southeast Missouri. A Canonical Discriminant Function Analysis
revealed significant discrimination between lab recorded vocalizations of Glaucomys sabrinus and G. volans. Using lab
recorded squirrel calls and a library of bat calls provided by the Museum of Southwestern Biology, we were able to
discriminate between bat calls and squirrel calls, and thus were able to determine the presence of flying squirrels in the
field without trapping or the use of trail cameras. Passive acoustic sampling provides a cost effective tool for
determination of flying squirrel presence, especially in habitats where trapping is not possible.
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14:00

Vocal exchange rules in Japanese macaques: the cognitive relevance of call-matching varies with age
H. Bouchet, (bouchet.helene.64v@st.kyoto-u.ac.jp), Primate Res.Inst., Kyoto Uni., Inuyama Aichi, Japan, H. Koda,
(koda.hiroki.7a@kyoto-u.ac.jp), N. Masataka, (masataka.nobuo.7r@kyoto-u.ac.jp), A. Lemasson,
(alban.lemasson@univ-rennes1.fr), Uni. de Rennes, France Despite the supposed inflexibility in their vocal repertoires,
recent studies provide evidence of socially-mediated vocal flexibility in non-human primates, notably call usage. We
tested the ability of different age-class subjects to discriminate between vocal exchanges following or not following the
"call-matching" conversational rule. We performed playback experiments with 10 adult and 10 one year-old, captive
female Japanese macaques. Each subject was exposed to two stimuli in succession, one pair of matched calls (two
calls from two individuals with matched frequency modulations) and another unmatched pair. Behavioural responses of
subjects were video-recorded. Only adults displayed different levels of interest when hearing playbacks following or not
following the conversational rule. Latency to look towards the loudspeaker was shorter after playback of non-matching
calls. The call-matching rule seems cognitively relevant for adults but not for socially inexperienced young monkeys,
suggesting a socially-mediated development process.
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14:20

Vervet monkeys associate eavesdropped bird alarm calls with specific predator types A. Shrader,
(Shrader@ukzn.ac.za), Uni. KwaZulu-Natal, Scottsville, South Africa, R.E. Khoury, H.F.P. Payne To reduce predation
risk, vervet monkeys use predator-specific alarm calls (i.e. aerial, terrestrial) and eavesdrop on the alarm calls of birds.
To explore the degree to which vervets associate bird alarm calls with specific predators, we used giving-up densities
across a 3D landscape of fear. Moreover, we manipulated predation risk by playing the alarm calls of: 1) vervets; 2) a
Red-backed shrike; and, 3) a mixed-species mobbing call. Surprisingly, vervets did not eavesdrop on the shrike alarm
call, but did on the mobbing call. More importantly, they associated the location from where the mobbing call came from
with specific predator types (i.e. played from within a tree = aerial predator, played from the ground = terrestrial
predator). Ultimately, our results indicate that not only do vervets eavesdrop on other species’ alarm calls, but that they
also associate these calls with specific predators and respond accordingly.
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14:40

40. The Historical Biogeography of American Mammals: the Great American Biotic Interchange Avilla, Rio de
Janeira, MacFadden, Florida

Tue

14:00

Miocene mammals from Panama: a glimpse of Neotropical biodiversity before GABI B. MacFadden,
(bmacfadd@flmnh.ufl.edu), Florida Mus. Nat. HIstory, Uni. Florida, Gainesville, Florida, USA, J. Bloch,
(jbloch@flmnh.ufl.edu), G. Morgan, NM Mus. Nat. History, (gary.morgan1@state.nm.us), A. Rincon,
(arincon@flmnh.ufl.edu) The fossil record of New World tropical mammals is poorly known because of the lack of
suitable sedimentary exposures. Over the past five years, fresh exposures of Miocene sediments along the Panama
Canal have yielded new fossil mammal specimens, comprising the Centenario Fauna. Independent geochronological
dating indicates that this fauna existed from about 18.8 to 19.0 mya during the early Miocene. The Centenario Fauna
includes two dozen species within the families Phyllostomidae, Heteromyidae, Sciuridae, †Jimomyidae, Procyonidae,
Canidae, †Amphicyonidae, Equidae, Rhinocerotidae, †Oreodontidae, Tayassuidae, †Protoceratidae, Moschidae, and
Camelidae. Ongoing field discoveries continue to add new taxa. Despite the geographic proximity to South America,
the mammals recovered from Panama so far have Holarctic affinities. This confirms a strong biogeographic barrier
resulting from a marine seaway between Central America and northwestern Colombia. The Centenario Fauna
significantly adds to our understanding of Neotropical mammalian biodiversity prior to the Great American Biotic
Interchange.
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14:00

The importance of the Great American Biotic Interchange for the New World gradients in mammalian diversity
Ju.Carrillo, (juanchorrillo@gmail.com), Smithsonian Tropical Res.Inst., Balboa, Panama, C. Schank,
(codyschank@gmail.com), Yale, USA, W. Jetz (walter.jetz@yale.edu), C. Jaramillo, (jaramilloc@si.edu) The Great
American Biotic Interchange (GABI) is the faunistic exchanging event of land mammals between North America (NA)
and South America (SA). It took place around 3.0 Ma, with some early migration events recording around 9 Ma toward
NA and 7.3 Ma toward SA. We study the GABI as a model to address two questions: (1) How do biological invasions
and migrations operate? and (2)How is a Latitudinal Diversity Gradient developed? We compiled and analyzed fossil
and present mammal distribution data in the Americas. We find that mammals with NA origin dominate in temperate
zones whereas mammals with SA origin dominate in the tropics. Our findings suggest a strong niche conservatism and
habitat tracking by temperate and tropical mammals. Furthermore, given that NA and SA differ in the sizes of
temperate and tropical areas. We suggest that biome’s area and its stability through time play an important role in the
aftermath of a major biological interchange.
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14:20

The Great American Biotic Interchange revisited and the South American mammalian extinction during the Late
Pleistocene/Holocene L. Avilla, (leonardo.avilla@gmail.com), Uni. Fed. do Estado do Rio de Janeiro, Rio de Janeiro,
Brazil, D. Mothe, (dimothe@hotmail.com), Mus. Nacional Uni.Fed.do Rio de Janeiro, Rio de Janeiro, Brazil The Great
American Biotic Interchange (GABI) is biogeographical event traditionally defined as migratory pulses beginning after
the imposition of Panamanian Isthmus (IPI). However, GABI has been revised lately due to new records of mammals
with Holarctic origins in South America (SA) and SA native mammals in Central and North Americas, previous to the IPI.
Here, we review those records and its implications, and recognized that GABI started at Mid-Late Miocene, marked by
at least four migratory pulses. Nonetheless, more mammals migrated from Central and North America to SA than the
opposite. Although GABI is not considered a direct cause for mammalian extinction at Late Pleistocene/Holocene, SA
native mammals had been decrease in diversity since GABI initiation and extant SA mid-to-great sized mammals is
composed mostly by taxa with holarctic origins. The synergy of physiology and diet of extinct SA mammals, and
climate/environment changes is here evocated in understanding those extinctions.
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14:40

The South American gomphotheres (Mammalia: Proboscidea) and the Great American Biotic Interchange: an
integrated view D. Mothé, (dimothe@hotmail.com), Mus. Nacional, Uni.Fed. do Estado do Rio de Janeiro, Quinta da
Boa Vista, Rio de Janeiro, Brazil, L. Avilla, (leonardo.avilla@gmail.com) Gomphotheriidae reached North America in
Middle Miocene and Central America in Late Miocene. Its records in South America (SA) are from Late
Pleistocene/Holocene, and two species are recognized: Cuvieronius hyodon and Notiomastodon platensis. However,
the record of Amahuacatherium peruvium, associated to the Late Miocene from Peru, raised the discussion on
biogeography of SA Gomphotheriidae. The greatest issue is when Gomphotheriidae arrived in SA, in which: 1) A.
peruvium is a valid taxon from Late Miocene; or 2) A. peruvium is junior synonym of N. platensis, from Pleistocene. We
agree with second hypothesis, where A. peruvium actually is specimen of N. platensis (due its morphological
characteristics - lower tusks absent and complex molars) and possibly no older than 3.12 Mya (based on reviewed
datings of Madre de Dios Formation). Thus, the Miocene arrival of Gomphotheriidae in SA is not supported, and it
should reach SA during the Great American Biotic Interchange.
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Larmor

40. The Historical Biogeography of American Mammals:The Biogeography of American Mammals

Tue

16:00

Biogeography and distributional patterns of Brazillian cave bats (Mammalia: Chiroptera) H. Fernandes,
(bio_oliva@yahoo.com.br), Uni. Brasília, Brazil, M. Oprea, (monik.bats@gmail.com), R.I.da Silva Corrêa Silva,
(raphaeligor@gmail.com) Brazil is a country of gigantic dimensions and it has more than 10000 recorded caves. We
compiled articles about cave bats in Brazil. Linear regressions were made to evaluate the effect of altitude and latitude
on bat species richness and abundance. Bats from 9 families and 72 species were recorded in 220 caves. Studies
were conducted in latitudes varying from very low (02⁰) to high (29⁰) and variable altitudes as low as 62m to as high as
1293m. Despite the abundance of data, there was no effect of altitude on either abundance (R 2 = 0.03; P = 0.212) or
richness (R2 = -0.01; P = 0.67). However, we found a significant effect of latitude on species richness (R2 = 0.02; P =
0.010). There was no effect of the latitude on species abundance (R2 = 0.00; P =0.212).
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16:00

Transition area in the Brazilian Atlantic Forest: characterization of the mammal fauna in the Jequitinhonha
Valley L. Geise, (lenageise@gmail.com), Uni.do Estado do Rio de Janeiro, Brasil, D. Astúa, (d.a.moraes@gmail.com),
UFPE, P.H. Asfora, (paulo.asfora@gmail.com), L. Azamor, Uni. Veiga de Almeida Jequitinhonha River is one of the
main rivers in eastern Brazil, with vegetation and climate changing along the valley. Surveys from 2005 to 2012 in
museums, literature and field work on both river banks, in all ecorregions, provided data for 36 left and 31 right banks
with 63 species; 11 Didelphimorphia, 3 Cingulata, 11 Primates, 1 Lagomorpha, 3 Carnivora and 34 Rodentia. mtDNA
sequences analyses of Akodon cursor, Oecomys catherinae, Rhipidomys mastacalis (Rodentia) and Metachirus
nudicaudatus (Didelphimorphia) population indicates differentiation along a latitudinal gradient, with a discontinuity
south/north from Jequitinhonha Valley as found in Cerradomys spp., Alouatta spp. (Primates) and the lizard
Coleodactylus meridionalis. Sympatry among species of Monodelphis, Didelphis and Gracilinanus (Didelphimorphia)
are reported. Among rodent species, new karyotypes and morphology suggest new species, and different karyotypes
were observed in A. cursor and N. squamipes. Reproduction data provides new information.
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16:20

Vegetation classes as surrogates for bat richness conservation in the Amazon: are current goals enough?
A. Martins, (martins79.ana@gmail.com), Uni. Brasilia, Brasília, B.Q. Zimbres, (babizimbres@gmail.com),
R.B. Machado, (rbmac@unb.br), J. Marinho-Filho, (jmarinho@unb.br) The Convention on Biological Diversity
recommends that 10% of each ecosystem should be protected. In the next IUCN World Parks Congress, it will be
suggested a change to a 17% goal. Is this approach good enough to ascertain the conservation of bats, which
comprise great part of mammal richness in tropical forests? We used systematic planning, to assess how different
conservation goals - 10% and 20% - applied to an environmental surrogate - vegetation classes - can result in spatially
representative solutions for bat conservation in Brazil. We used the software Marxan to identify priority areas for
protection of different vegetation classes, that present high bat richness. Results suggest that a 10% goal would not be
enough to include regions with higher bat richness. Increasing the goal to 20% would be necessary. We also discuss
the inadequacy of some current reserves for the protection of this mammal group.
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1. Advances in the ecology and genetics of emerging zoonoses Henttonen, Helsinki; Mills, Emory; Telfer,
Aberdeen

Thur

10:00

Biome specific epidemiologies of Puumala Hantavirus in Europe H. Henttonen, (Heikki.Henttonen@metla.fi), Finnish
Forest Res. Inst., Vantaa, Finland, EDEN and EDENext teams Hantaviral epidemiological patterns are related to the
dynamics of reservoir rodent species. In temperate Europe, masting is the important driver of hantaviral epidemics (mostly
due to Puumala virus, PUUV). In contrast, in boreal northern Europe, specialist predation is thought to be the main driver
of vole fluctuations. Consequently, the underlying top-down or bottom-up causes of rodent fluctuations and human
epidemics are different. In the large EU projects EDEN and EDENext, we studied transmission dynamics of PUUV and
the human epidemiology between boreal and temperate Europe. In temperate Europe, masting frequency may have
increased, resulting in increased frequency of outbreaks of forest rodents and hantaviral HFRS. In addition to short-term
fluctuations in rodent dynamics, there can be long-term trends, superimposed on the shorter cycles. We documented
clear multiannual and seasonal differences in the transmission dynamics of PUUV in voles between these two biomes,
affecting biome specific hanta epidemiologies.

Thur

10:00

Emerging insights into the spatio-temporal distribution and genetic diversity of hantaviruses made possible by
mining archival collections R.Yanagihara, (ryanagih@hawaii.edu), Uni.Hawaii at Manoa, Honolulu, Hawaii, U.S.A, B.
Kadjo, (blaisekadjdo1@hotmail.com), Uni.de Cocody, Abidjan, Côte d’Ivoire, B.K. Lim, (burtonl@rom.on.ca), Roy.Ontario
Mus., Toronto, Canada, J.A. Cook, (cookjose@unm.edu), Mus. of Southwestern Biol. Uni.New Mexico, Albuquerque, New
Mexico, U.S.A In challenging the long-held conventional view that rodents are the primary reservoir hosts of hantaviruses,
we analyzed frozen, ethanol-fixed or RNAlater®-preserved tissues from 1,546 shrews (9 genera, 47 species), 281 moles
(8 genera, 10 species) and 520 bats (26 genera and 53 species), collected in Europe, Asia, Africa and North America
during 1981-2012, to gain insights into the host range, geographic distribution, genetic diversity and evolutionary origins of
hantaviruses. RT-PCR amplification and DNA sequence analysis yielded more than 20 novel hantavirus species.
Phylogenetic analysis indicated co-divergence and host switching, with the most divergent hantaviruses in the European
common mole and insectivorous bats. Genetic diversity of the newfound hantaviruses exceeded that of hantaviruses
harbored by rodents, suggesting an ancient and complex evolutionary history. Rapid acquisition of new knowledge about
the spatial, temporal and host distribution of nonrodent-borne hantaviruses provides strong justification for continued
expansion and long-term maintenance of archival tissue repositories.

Thur

10:20

High prevalence of hantavirus infection in the European common mole (Talpa europaea) in France J-P. Hugot,
(hugot@mnhn.fr), Mus.Nat.d'Hist.Naturelle Origine, Paris, Fr., Se Hun-Gu, (sehungu@hawaii.edu), Uni. Hawaii, Honolulu,
USA, J. Dormion, (contact-62@taupgreen.com),Taup’green France BP, Neuilly sur Seine, Fr., R. Yanagihara
(yanagiha@pbrc.hawaii.edu) To ascertain if Nova virus (NVAV), a highly divergent hantavirus previously identified in a
European common mole (Talpa europaea) in Hungary, is found elsewhere in Europe, we analyzed lungs from 94 moles,
captured in France, during October 2012 to March 2013, and detected NVAV RNA in 47 (50%), suggesting efficient
enzootic virus transmission and confirming that this mole species serves as the reservoir host. Phylogenetic analyses of
801- and 499-nucleotide regions of the L and S segments, respectively, using maximum-likelihood and Bayesian methods,
showed that NVAV from France and prototype NVAV from Hungary formed a highly divergent clade, well supported by
bootstrap analysis and posterior node probabilities. Also, NVAV strains segregated along geographic-specific lineages, as
reported previously for hantaviruses hosted by rodents and shrews. Although the pathogenic potential of NVAV is
unknown, NVAV is likely to be widespread within the vast geographic range of the European common mole and might
pose a hantavirus-exposure risk for humans.

Thur

10:40

Life-long shedding of Puumala Hantavirus in wild bank voles (Myodes glareolus) L. Voutilainen,
(liina.voutilainen@helsinki.fi), Finnish Forest Res.Inst., & Haartman Inst., Uni. Helsinki, Helsinki, Finland, T. Sironen,
(tarja.sironen@helsinki.fi), H. Henttonen, (heikki.henttonen@metla.fi), Åke Lundkvist, (ake.lundkvist@smi.se), Swedish
Inst. Comm. Dis. Cont., Karolinska Inst., Sweden Hantaviruses are rodent-borne zoonotic pathogens. They are
transmitted via aerosolized excreta of rodent hosts. Based on laboratory experiments, rodent hosts are believed to shed
the virus intensively only for some weeks, after which virus is shed sporadically in low quantities. Studies on hantavirus
shedding by wild rodents are scarce. We analysed the presence and relative quantity of Puumala hantavirus (PUUV) RNA
in saliva, faeces and urine of wild bank voles. We found only a slight decline in the likelihood of shedding PUUV within 8
months from infection, and no change in the shed quantity. Our results contradict the current view of two-phased
hantavirus shedding pattern that is commonly assumed in hantavirus transmission models. We believe the long shedding
in nature is due to trade-offs between reproductive effort, longevity and immune response. Prolonged shedding may be
necessary for hantaviruses to survive over host population bottlenecks, especially in fragmented landscapes.

Thur

11:00

Maternal antibodies contribute to gender based difference in hantavirus transmission dynamics E.R. Kallio,
(eva.kallio@jyu.fi), Uni. Jyvaskyla, Jyvaskyla, Finland, H. Henttonen, (heikki.henttonen@metla.fi), Finnish Forest Res.Inst.,
E. Koskela, (esa.m.koskela@jyu.fi),T. Mappes, (tapio.mappes@jyu.fi) Identifying key host individuals for infection
dynamics is one of the major perspectives in epidemiology. Male hosts are often thought to be more important than
females for pathogen transmission and persistence in host populations. We test the effect of host sex upon infection
dynamics of zoonotic Puumala hantavirus (PUUV) in semi-natural populations of bank vole. In each study population,
either founder females or founder males were inoculated with PUUV and the other sex was immunized against PUUV. We
found that the infection probability of next generation individuals was lower when the infected founders were females.
However, this effect results from transient immunity that infected females provide to their offspring through maternal
antibodies, rather than their lower transmission efficiency. Our study proposes potential contrasting transmission
dynamics of hantaviruses in female and male hosts.

Thur

12.00
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Endogenous retroviruses: disease agents, junk DNA or something in between? R. Tarlinton,
(rachael.tarlinton@nottinghama.ac.uk), Uni. Nottingham Sutton Bonington Campus, Loughborough,UK, K. Brown,
(katherine.brown@nottingham.ac.uk), R. Emes, (richard.emes@nottingham.ac.uk) Endogenous retroviruses (ERVs) are
the remnants of past infections with viruses that have become incorporated into their hosts DNA. Our work with koala
retrovirus has demonstrated that the virus is in transition from an infectious element to a genomic one and is producing
overt clinical disease and genomic disruption in its host species. Other work with species such as chickens and rodents
(red squirrels) is complicated by the overlap between infectious and endogenous elements making it very difficult to assign
causality or significance to newly described retroviral sequences, an increasing problem with next generation sequencing
data sets. This last problem of tracking, identifying and making sense of the retroviruses retrieved from whole genome
and RNAseq data sets is one we have been actively developing and applying bio-informatics tools for, particulary in the
horse and various species of primates.

Thur

12:00

The dilution effect of mammal species richness: risk factors related to the regional occurrence of bovine
tuberculosis in Africa Z. Huang, (zheng.huang@wur.nl), Wageningen Uni., The Netherlands, F. de Boer
(fred.deboer@wur.nl), F. van Langevelde (frank.vanlangevelde@wur.nl), Herbert Prins (herbert.prins@wur.nl) Changes in
host diversity have been postulated to influence the risk of infectious diseases, including both the dilution and amplification
effects. The dilution effect refers to a negative relationship between biodiversity and disease risk, whereas the
amplification effect occurs when biodiversity increases disease risk. We tested these effects with an influential disease,
bovine tuberculosis (BTB), which is still widespread in many countries. Based on the BTB outbreak data in cattle from
2005-2010, we also tested which other factors were associated with the regional BTB presence in cattle in Africa. Our
results suggested a dilution effect, where increased mammal species richness was associated with reduced probability of
BTB presence after adjustment for cattle density. In addition, our results also suggested that areas with BTB infection in
the preceding year, higher cattle density, and larger percentage of area occupied by African buffalo were more likely to
report BTB outbreaks.

Thur

12:20

Preliminary evidence of infections of both fleas and humans with Rickettsia sp. in Madagascar A. Harrison,
(a.harrison@abdn.ac.uk), Uni. Aberdeen, Aberdeen, UK, R. Rakotonanahary, (radoutpy@pasteur.mg), Inst. Pasteur de
Madagascar, M. Rajerison, (mino@pasteur.mg), S. Telfer, (s.telfer@abdn.ac.uk) For zoonotic pathogens, the risk of
infection in humans depends on diverse factors. Whilst environmental characteristics such as climate and land-use can
influence the abundance of infective reservoir hosts, vectors or stages, socioeconomic factors may also affect the
probability of exposure. As part of a larger project focussing on rodent-borne zoonoses in Madagascar and exploring
infection rates in reservoirs and humans, we are examining Rickettsia infections. Rickettsia are intracellular bacteria that
require a vertebrate host and arthropod vector to reproduce. Most rickettsiae can be classified into the spotted fever group
(SFG) or the typhus group (TG). Although most species from the SFG are tick-borne, other rickettsiae are transmitted by
lice or fleas. Here we present initial data from rodent, flea and human samples collected from urban and rural sites,
demonstrating the presence of R. typhi and R. felis in fleas and the exposure of humans to these pathogens.

Thur

12:40

Whole genome sequencing reveals local transmission patterns of Mycobacterium bovis in sympatric cattle and
badger populations R. Skuce, (Robin.Skuce@afbini.gov.uk), Vet.Sci.Div., Agri-Food & Biosci.Inst., Queen's Uni.Belfast,
Belfast, UK, R. Biek, (Roman.Biek@glasgow.ac.uk), Glasgow Uni.Glasgow, UK, R. Kao, (Rowland.Kao@glasgow.ac.uk)
Bovine TB, caused by infection with the bacterial pathogen Mycobacterium bovis, is the most complex multi-species
endemic disease currently facing the UK. Control costs for Northern Ireland alone are estimated at £317m over the last 15
years. Here, we use a combination of molecular typing, bacterial whole-genome sequencing and mathematical modelling
to analyse bovine TB transmission dynamics in a spatially clustered group of infected cattle and badgers in Northern
Ireland. Despite badgers being under-sampled, our data provided evidence for recent, ongoing transmission events
between the two host species, and an unprecedented resolution of the spatial correlation between these. These results
provide the first direct genetic evidence of M. bovis persistence on farms over multiple outbreaks with a continued, ongoing
interaction with M. bovis in badgers. There was also genetic evidence consistent with cattle-cattle transmission in some of
the study herds.

Thur

14:00

Contrasting patterns in variability of Toll-like receptor 4, in two subspecies of the wild house mouse, Mus
musculus A. Fornuskova, (a.fornuskova@seznam.cz), Inst.Vert.Biol. Koněšín, Masaryk Uni., Brno, Czech Rep., J. Bryja,
(bryja@brno.cas.cz), J. Pialek, (jpialek@brno.cas.cz), M. Vinkler, (michal.vinkler@natur.cuni.cz), Charles Uni., Prague,
Czech Rep. The house mouse (Mus musculus) is a complex of diverging subspecies which split up in North India about
0.5 Mya ago. Two subspecies, M. musculus musculus (Mmm) and M. m. domesticus (Mmd), migrated separately
westward and colonized Europe, where they met along a secondary hybrid zone running across this continent. We
hypothesized that during their separate migration the mouse subspecies co-evolved with different parasite community and
this co-evolution has left genetic footprints in their immunity genes. In this study we analyzed evolutionary history of the
Toll-like receptor 4 (Tlr4) gene and a nearly neutral mitochondrial cytochrome b (cyt b) gene within their subspecific
western Palearctic ranges. Our results revealed differences between both subspecies in gene variability and geographic
distribution of Tlr4 variants, and is contrary to cyt b that displayed similar patterns for both subspecies. We suggest that
observed differences in Tlr4 diversity are caused by different evolutionary history of the subspecies and are presumably
linked to parasite-mediated selection.

Thur

14:20

The expansion of the white-footed mouse and the emergence of Lyme disease in Quebec V. Millien
(virginie.millien@mcgill.ca), Redpath Museum, McGill Uni. Montreal, Canada, A. Gonzalez, (andrew.gonzalez@mcgill.ca),
F.-J. Lapointe, (francois-joseph.lapointe@umontreal.ca), Uni.de Montreal, Canada, N. Ogden, (Nicholas.Ogden@phacaspc.gc.ca) We evaluated the effects of climate change and habitat fragmentation on the range expansion of the whitefooted mouse Peromyscus leucopus and its implication in the emergence and spread of Lyme disease (LD) in Québec.
We found that this species has expanded at a rate of ~ 10km per year over the last few decades. Using a species
distribution model, we predict that the climate will be favorable for P. leucopus over most of Quebec by 2050. However,
using molecular markers and habitat connectivity modeling, we detected strong barriers to dispersal. These results were
compared with the distribution of ticks and LD prevalence across our study sites to better characterize the influence of P.
leucopus on LD emergence. Our results will improve models of LD spread and so inform current and future public health
risks posed by LD in Québec.
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Parasite dynamics in water vole (Arvicola amphibious) metapopulations C. Davies, (c.davies@abdn.ac.uk), Uni.
Aberdeen, Aberdeen, UK, S. Telfer, (s.telfer@abdn.ac.uk), X. Lambin, (x.lambin@abdn.ac.uk) Understanding factors that
influence parasite dynamics in wild mammal populations is important for a range of issues from conservation to human
health. Mammal populations often exhibit patchy spatial distributions as a result of fragmented habitat or social
aggregation. By reducing host dispersal and predominantly limiting transmission to within patches, this can have profound
influences on the spread and persistence of parasites. However, for generalist or vector-borne parasites the impact of
strong host spatial structure can be mitigated by additional transmission opportunities through alternative hosts or by
dispersal or persistence within vectors. Using a well-characterised water vole metapopulation in Scotland, we examine
how population fragmentation and community composition influence the prevalence of two vector-borne generalist
parasites, tick-borne Babesia microti and flea-borne Bartonella spp. Specifically, we explore the relative importance of
vector life-history, patch population size, between-patch connectivity and the distribution of an alternative host (field vole,
Microtus agrestis).
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8. Mammal-plant interactions Winkler, Hamburg; Schulz, Hamburg
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Detect and destroy: can we subvert foraging cues used by browsing swamp wallabies to improve
revegetation? R. Stutz, (rstu7996@uni.sydney.edu.au), Uni. Sydney, Camperdown, NSW, Australia, N. Dexter,
Booderee Nat.Park Selective feeding by mammalian herbivores can both shape and be shaped by plants and plant
communities. How herbivores detect specific plants amongst an array is central to understanding these interactions,
and key to improving revegetation efforts confounded by browsing. We examined foraging responses of free-ranging
swamp wallabies to eucalypt seedlings, and cues used to detect them. We filmed planted seedlings to determine (a)
environmental factors influencing seedling detection, (b) cues responsible, and (c) whether manipulated
environmental factors could subvert cues and so impede seedling detection. Greater neighbouring understory
vegetation and canopy cover delayed browsing of seedlings. Seedling detection was influenced more by olfactory
than visual cues. The smell of crushed leaves attracted wallabies, but enhanced levels of one eucalypt volatile, pcymene, did not. Surrounding seedlings with native daisies delayed detection, and hence browsing, by 11 days.
Disrupting foraging cues may enhance revegetation, but its effectiveness may be short-lived.
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Does tree masting change the balance of costs and benefits of rodent granivory? R. Zwolak,
(rafal.zwolak@gmail.com), Adam Mickiewicz Uni., Umultowska, Poznan, Poland, E.E. Crone, Harvard Forest,
Harvard Uni., (ecrone@fas.harvard.edu) Interactions between plants and scatterhoarding animals involve both costs
(seed consumption) and benefits (caching seeds in favorable microsites) and the balance of these determines the net
outcome. We evaluated how masting influences beech-rodent interactions using field data and a theoretical model.
Benefits from caching were quantified as the lowest proportion of seeds that would have to be cached and left
uneaten to positively influence plant recruitment (hereafter “p ̂C value”). The p ̂C value varied over time, equaling
0.12 in mast years (relatively low benefits of caching) and 0.07 in non-mast years (higher benefits of caching).
However, 68% of cached seeds were pilfered in the non-mast year. Seed pilferage in mast years was not detected.
To compensate for the pilferage, p ̂C would have to be 3× smaller during non-mast than mast years. Since it was
only 1.7 × smaller, rodents were more likely to be mutualistic in mast than in non-mast years.
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Long-term seed survival and dispersal dynamics in a rodent-dispersed tree Camellia oleifera Z. Xiao,
(xiaozs@ioz.ac.cn), Inst. Zool., Chinese Acad.Sci., Chaoyang, Beijing, China, Z. Zhang Mast seeding is widely
believed to be an adaptive reproductive strategy in many predator-dispersed plants that enhances seed survival prior
to dispersal (the predator satiation hypothesis) or improves seed dispersal (the predator dispersal hypothesis) during
mast years. However, neither hypothesis has been rigorously tested with simultaneous data on seed production,
seed predation and seed dispersal by vertebrate seed predators. Our 8-year dataset from oil tea Camellia oleifera
was aimed to investigate how annual seed and rodent abundance determined per capita seed availability for rodent
seed predators and seed dispersers and how seed and rodent abundance were related to seed dispersal and seed
survival via scatter-hoarding. Our long-term study indicates that, compared to the predator dispersal hypothesis, the
predator satiation hypothesis provides a better mechanism predicting seed dispersal and seed survival in animaldispersed plants since greater seed production was associated with improvement in pre-dispersal seed survival but a
reduction in seed dispersal.
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The more the merrier? Interactive effects of plateau pikas and Himalayan marmots on alpine meadow plant
diversity on the Tibetan Plateau Y. Zhang, (zhangym@nwipb.cas.cn), Northwest Inst. Plateau Biology, Chinese
Acad.Sci., China, J. Qu (jpqu@nwipb.cas.cn), W. Ji, (J.J.Weihong@massey.ac.nz), Massey Uni., New Zealand,
J.C. Russell, (j.russell@auckland.ac.nz), Uni. Auckland, New Zealand Burrowing mammals play keystone functional
roles in grassland ecosystems. Recognising interactive effects where herbivores co-exist is important for guiding
grassland restoration and biodiversity conservation. On the Tibetan Plateau, both plateau pikas and Himalayan
marmots are regarded as pests, but little is known about their interactive effects. We conducted an experimental field
study to determine the interactive effects of pika and marmot on plant biodiversity and vegetation structure. Plateau
pikas alone consistently reduced plant height and diversity significantly, increased vegetation cover of physically
unpalatable plants. However, the co-existence of marmots with pikas decreased vegetation cover of physically
unpalatable plants, while increasing cover of palatable plants and plant diversity, ultimately offsetting the impact of
pikas alone and modulating aspects of the plant community. These results illustrate that increasing the abundance
and richness of small mammals in alpine meadow will promote plant diversity and benefit vegetation restoration
rather than aggravate degradation of grassland.
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Taking pictures of the vegetation structure to estimate the mammal probability of space use I.C. Motta Lessa,
(isadoracristinam@gmail.com), Uni. Darcy Ribeiro, Brasília, Brasil, H. Bergallo, (nena.bergallo@gmail.com) The
patterns that mammals use their habitats are influenced by the vegetation distribution patterns. Our aim was find the
probability of two frugivory mammal species (Dasyprocta leporina and Cuniculus paca), use the space according to
the vegetation parameters as density and complexity. The species were recorded by trap cameras, located in 37
sample stations. In each station, we took pictures of the vertical structure of the vegetation, and we used the
technique for measuring at each photograph the density and complexity as independent patterns. The digital
understory photos were used to measure eight variables to explain where the vegetation patterns were significantly
different. The probability of space used by seeds disperser as D. leporina were positively correlated with the
variables that represent more complexity of the vegetation. However, the lowland C. paca seemed to react to
environmental factors on a larger scale. This technique can reflect the dependence of animals and plants.

Thur

11:40

PFC 2026

Partitioning of trophic resources in an assemblage of exotic and native herbivores in the Ischigualasto
Provincial Park (San Juan, Argentina) C. Campos, (ccampos@mendoza-conicet.gob.ar), Inst. Argentino de
Invest.de las Zonas Áridas, Mendoza, Argentina, M.L. Reus, (reusster@gmail.com), Uni.Nacional de San Juan,
Argentina, C.de los Ríos, (matema_clau@yahoo.com.ar), B. Peco, (begonna.peco@uam.es), Uni. Autó. de Madrid,
Madrid, Spain. Trophic interactions among herbivorous mammals (exotics: European hare, donkey, and cow;
natives: guanaco, mara, and viscacha rat) were studied considering: a) digestive type (ruminant and non-ruminant
species); b) body-size; c) origin (native or exotic); and, d) seasonality in resource availability. We analyzed herbivore
diets using microhistological analysis of faeces. Redundancy analyses (RDA) were performed to assess association
among diets. Diet selection was evaluated using Bonferroni intervals; Shannon-Weaver index was estimated as an
indicator of diet breadth and Pianka’s index as an indicator of dietary overlap. The best model included the
relationship among diets considering seasonality. Herbivores consumed mainly shrubs, the most abundant functional
plant group on offer across the year. Prosopis torquata and Zuccagnia punctata were the species selected by native
species. Exotic herbivores showed the widest diet breadth and the smaller native herbivore (viscacha rat) had the
narrowest diet breadth. In general, trophic overlap increased over the dry season.
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Population, individual and behavioural approaches to understanding the implications of habitat change and
shrub encroachment for arctic ground squirrels H. Wheeler, (hcwheele@ualberta.ca), Århus Uni., Århus,
Denmark, M. Forchhammer, (mcf@dmu.dk), J.C. Svenning, (svenning@biology.au.dk), D. Hik, Uni. Alberta,
(dhik@ualberta.ca) Arctic ground squirrels are widely distributed species with a substantial ecosystem role. Their
habitat is undergoing considerable change from encroachment of woody species. This could alter both forage
availability and the structural characteristics of the landscape, with open high visibility tundra transitioning to lower
visibility habitat types over time. For a species which appears to rely on high visibility to detect and evade predators,
this may result in negative effects on fitness. We assess the effect of habitat versus visibility on the population
biology, individual condition and foraging behaviour of arctic ground squirrels across an elevational gradient, from
dense shrub to alpine tundra. We find contrasting responses to habitat at population, individual and behavioural, and
evidence for non-linear changes in habitat suitability across the shrub to alpine tundra ecotone. Further studies will
assess how vegetation structure and forage affect habitat associations over larger spatial extents and across different
species of ground dwelling sciurids.
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Interpopulation differences in tolerance to acorn tannins in the Japanese wood mouse, Apodemus speciosus
T. Shimada, (tshmd@affrc.go.jp), Tohoku Res.Cent., Forestry & Forest Prod. Res., Shimo-Kuriyagawa, Morioka,
Japan, K. Izumi (kykizm@gmail.com), T. Saitoh, (tsaitoh@fsc.hokudai.ac.jp) The Japanese wood mouse can
overcome negative effects of tannins through acclimation mediated by salivary proteins and enterobacteria. This
feature is thought to be efficient for feeding on tanniferous diets. Acorns are rich in tannins and assumed to be a
major source of dietary tannins for them. If so, would mice inhabiting acorn-free habitats be less tolerant to tannins?
To examine this hypothesis, we conducted the acorn feeding experiment using wild caught and lab borne mice from
two populations, which differed in the presence of acorns. Body weight loss was larger and acorn intake was smaller
in mice from the acorn-free habitat both for wild caught and lab borne mice. We reject the alternative hypothesis that
the differences in the experience of acorn feeding between the two populations cause the observed differences, and
indicated the presence of genetic basis in tannin tolerance.
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Looking for basic plant traits to predict ungulate seed dispersal potential: a systematic literature review
A. Albert, (aurelie.albert@irstea.fr) IRSTEA UR Ecosyst.Forest., Domaine des Barres, Nogent-sur-Vernisson, France,
A. Mårell, (anders.marell@irstea.fr), M. Picard, (melanie.picard@irstea.fr), C. Baltzinger,
(christophe.baltzinger@irstea.fr) A major issue for plant conservation is to restore the connectivity among habitat
patches. Where to create corridors requires identifying potential dispersers for focal plant species. We collected data
on ungulates and the plants they dispersed in Europe, from the literature. We asked if plant traits could be used to
predict ungulate species as seed dispersers. Ungulate traits were associated with plant habitat and diaspore
morphology for epizoochory, and with plant habitat, releasing height and diaspore length regarding endozoochory.
Finally, to guide conservation managers towards epi- and/or endozoochory models, we looked at the relationships
between dispersal mechanisms and plant traits. Plant releasing height, diaspore shape and length, and hooked
appendage induced an exclusive dispersal via one mechanism. Our predictive models can improve our ability to
make more relevant management decisions when using wild and domesticated ungulates as dispersers for the
conservation and restoration of plant species populations worldwide.
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Mammal molar teeth, a tribosystem of durability T. Kaiser, (thomas.kaiser@uni-hamburg.de), Biocenter Grindel
& Zool.Mus., Uni.Hamburg, Hamburg, Germany, E. Schulz, (ellen.schulz@uni-hamburg.de) Because functioning
mammal teeth always involve solid boundary friction, fluid friction and mixed friction in the inter-dental spaces, they
are best described as a tribosystem of sliding lubrication. Abrasives are the major component contributing to wear
induced by the diet, posing the following questions: (1) Is there a general tribological mechanism that underlies the
diversity of anatomies and classical macroscopic functional traits; and, (2) can we identify general mechanisms of
wear that shaped mammal teeth in evolution and that apply across anatomic and systematic affinities. At given
constant parameters for chewing vectors and geometry of the model surface, a general model would involve five
basic variables: 1. Proportion of abrasives; 2. Size of abrasives; 3. Matrix resistance; 4. Orthal load; and, 5. Lateral
component of dental movements. The model is tested applying ISO 3D surface texture analysis to ungulates,
primates and rabbits the latter fed with silica controlled feeds.
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Tracing chewing mechanisms and feeding ecology in mammals: 3D tribology of tooth enamel wear
E. Schulz, (ellen.schulz@uni-hamburg.de), Biocenter Grindel & Zool. Mus., Uni. Hamburg, Germany, T.M. Kaiser,
(thomas.kaiser@uni-hamburg.de) Mammals inhabit all types of environments and have evolved chewing systems
capable of processing structurally diverse food components. We test 46 industrial 3D surface texture parameters for
their capability to indicate feeding behaviour and biomechanics studying cheek dentitions of grazing, browsing, and
fruit eating primates and ungulates. Additionally feeding experiments on captive rabbits are conducted controlling the
abrasiveness of animal feeds. The most effective surface texture parameters for discriminating species with different
diets are the parameters of height (Sa, Smc, Sxp), volume (Vmc, Vv, Vvc, Vvv), density of furrows (medf), isotropy
(IsT), and flatness (FLTt, FLTp, FLTq). During mastication, the average occlusal gap at highest load is larger when
the food consumed consists of fibrous diets like grasses and is smaller when browse is comminuted. With the
narrowing of the occlusal gap, peaks of surface texture are more likely to be ground down, either by attrition (toothtooth contact) or by fast fluid movements due to hydrodynamic displacement.
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Last but not least: M3 compensates functional loss of anterior teeth in the plains zebra (Equus quagga)
D. Winkler, (daniela.winkler@uni-hamburg.de), Biocenter Grindel & Zool. Mus., Uni. Hamburg, Germany,
T.M. Kaiser, (thomas.kaiser@uni-hamburg.de) Enamel ridges aligned close to 90° towards the chewing direction are
supposed to be most efficient for shearing. We use the plains zebra, a specialised grazer, to investigate enamel
ridge alignment (ERA). Hypothetical occlusal surfaces are created based on CT-data of one subadult individual with
all (pre-)molars in early wear, covering functional time span of the permanent dentition. The functional residuals of
enamel patterns are computed. ERA is only measured for leading edges. We find high similarity in angle distribution
patterns for P3-M2. In all teeth except M3, angular dispersion increases for lower crown heights. Maxillary teeth have
ERA <90°, while they are close to or >90° for mandibular teeth. Approx. 80% crown height is identified as the
functional optimum, with angles closest to 90° and least dispersion. All stages of upper and lower M3 show low
dispersion and angles close to 90°, compensating for functional loss of anterior molars.
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10. Reproductive competition and sexual selection in mammals Stockley, Liverpool; Engelhardt, Gottingen
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Behavioural and physiological costs of mate-guarding in wild male long-tailed macaques (Macaca
fascicularis) C. Girard-Buttoz, (cgirard-buttoz@dpz.eu), German Primate Cent., Göttingen, Germany,
M. Heistermann, (mheistermann@dpz.eu), M. Agil, (rhinogrhinogil@googlemail.com), Bogor Agricultural Uni.,
Indonesia, A. Engelhardt, (aengelhardt@dpz.eu) Mate-guarding is an important determinant of male reproductive
success in a number of mammalian species. Little is known, however, about the factors constraining this behaviour.
The aim of this study was to quantify the costs of mate-guarding using long-tailed macaques as a model. The study
was carried out during two reproductive seasons on three wild groups. We did not find any effect of mate-guarding
activity on energetic status (i.e. urinary c-peptide levels) and our behavioural observations suggest that, during this
activity, males may balance lowered energy intake by reducing energetic expenditure. However, males had higher
stress levels (i.e. faecal glucocorticoids) during mate-guarding. This physiological cost may limit a male's ability to
monopolize females and explain why alpha male long-tailed macaques mate-guard females to a lesser extent than
predicted by the Priority-of-Access model. Our study illustrates the importance of quantifying the costs of
reproductive strategies to understand reproductive skew in mammals
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Balancing pre- and post-copulatory selection: allometry of the genitalia in the Mustelidae A. SchulteHostedde, (aschultehostedde@laurentian.ca), Laurentian Uni., Sudbury, Ontario, Canada, J. Bowman, Ontario Min.of
Nat. Resources The tremendous variation observed in genitalia of animals has been ascribed to sexual selection.
Allometric relations of the genitalia (baculum) in mammals have been used to determine the relative role of postcopulatory sexual selection in the evolution of genital morphology. Positive allometry has been interpreted as
indicating an important role for post-copulatory processes. Male-biased sexual size dimorphism in mammals is
generally the result of pre-copulatory selection; larger males tend to have higher fitness because of the positive
effects of male size through male-male competition. We use data from several species of Mustelidae including a
species that is emancipated from sexual selection (farmed American mink) to test the prediction that species that are
highly dimorphic (where pre-copulatory selection is strong) should have shallow allometric slopes relative to those
species that tend towards monomorphic body sizes. Our results indicate that genital morphology may reflect a tradeoff between pre- and post copulatory selection.
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Exposure to odors of rivals enhances sexual motivation in male giant pandas D. Liu, (dzliu@bnu.edu.cn), Coll.
Life Sci., Beijing Normal Uni., Beijing, China, X. Bian, (star_8872@sina.com), H. Zeng, (zenghua77@hotmail.com),
G. Zhang, (zguiquan@126.com), China Conserv. & Res. Cent. Giant Panda, China Exposure to odors from
potential competitors can greatly increase male ejaculate expenditure in a variety of animals including insects, fishes,
birds and rodents. Major efforts have been made to provide evidence for plasticity in responses to sperm competition
and its fitness benefits. However, the effects of a loss in mating rivals on a male’s reproduction remain unclear. This
study revealed that sexual motivation can be greatly enhanced in captive male giant pandas (Ailuropoda
melanoleuca) by exposure to chemosensory cues from one or three conspecific males. It had been shown that
potential rivals’ odors increased males’ chemosensory investigation behavior, as well as their observing, following
and sniffing behaviors towards estrous females. Behaviors changed regardless of the number of rivals (one or three).
Our results demonstrate the effects of potential competition on male giant pandas’ sexual motivation and behavioral
coping strategy. We anticipate that our research will provide a fresh insight into the mechanisms underlying poor
sexual performance in male captive mammals, and valuable information for the practical management and ex situ
conservation of endangered species.
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Sperm morphology in rats and mice (Family Muridae) – its diversity and evolutionary significance B. Breed,
(bill.breed@adelaide.edu.au), Uni. Adelaide, South Australia, S. Lupold, (sklupold@syr.edu), Syracuse Uni., New
York, USA The rodent Family Muridae, which includes the three subfamilies Murinae, Gerbillinae and Deomyinae,
exhibits a remarkable diversity of sperm form across species, with most having complex heads with an apical hook
and long tail. Here we document the range of sperm morphologies that occur across the three major murine tribes,
Rattini, Hydromyini and Arvicanthini and in the Subfamilies Gerbillinae and Deomyinae. Some species have highly
divergent sperm forms that include, amongst others, a huge flexed acrosome, and polymorphic nuclei which in some
cases lack full chromatin condensation suggesting neoteny. Most, but not all, divergent sperm forms co-occur with
relatively small testes mass whereas in a few a very thin egg coat is present. These observations suggest that
causes for divergent sperm form are multifarious and complex. Both different levels of sperm competition and egg
coat structure are likely to have played a role in sperm evolution in this rodent family.
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Effect of sperm competition on the fatty-acid composition of the sperm membrane J. del Barco-Trillo,
(delbarcotrillo@gmail.com), Mus. Nacional de Ciencias Naturales, Madrid, Spain, E.R.S. Roldan
(roldane@mncn.csic.es), R. Mateo (Rafael.mateo@uclm.es), IREC, Ciudad, Real, Spain The characteristics and
performance of sperm membranes are strongly determined by the fatty-acid composition of the membrane
phospholipids. During the transit of sperm towards the ova, sperm membranes are prone to damage such as lipid
peroxidation caused by reactive oxygen species (ROS). To avoid such damage, and the ensuing impairment of
sperm function, there may have been a reduction in the polyunsatured fatty-acid (PUFA) content of sperm cells, since
PUFAs are the fatty acids most prone to lipid peroxidation. This should be especially the case in species with high
levels of sperm competition, because in these species there is selection to maximise sperm function. We performed
comparative and experimental studies in several mammalian species that differ in their levels of sperm competition.
Among other findings, we determined that high levels of sperm competition promote a reduction in the proportion of
PUFAs in sperm membranes.
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Multiple paternity in wild house mice (Mus musculus musculus): effects on litter genetic diversity and
offspring body mass M. Thoß, (michaela.thoss@vetmeduni.ac.at), Uni. of Vet. Med., Vienna, Austria,
K. Thonhauser, (kerstin.thonhauser@vetmeduni.ac.at), K. Musolf, (kerstin.musolf@uzh.ch), Uni. Zurich, Switerland,
Dustin Penn, (dustin.penn@vetmeduni.ac.at) Multi-male mating is common in many species, but it is unclear
whether multiple paternity enhances offspring genetic diversity or fitness. We conducted a survey on wild house mice
(Mus musculus musculus), and we found that in 73 pregnant females, 29% of litters had multiple sires, which is
similar to the 23% and 26% found in feral populations of Mus musculus domesticus in the USA and Australia,
respectively. We found no evidence that multiple paternity resulted in larger litters. However, multiple paternity was
associated with reduced mean and variance in offspring body mass. We found increased allelic diversity in multiple
versus single sired litters. Finally, we found that the dams’ heterozygosity was correlated with the mean
heterozygosity of their offspring in single and multiple sired litters. Future studies should examine fitness
consequences of increased genetic diversity of litters and smaller mean (and variance) of offspring body mass
associated with multiple paternity.

Thur

12:00

Polyandrous females produce sons that are successful at post-copulatory competition I. Klemme,
(ines.klemme@jyu.fi), Uni. Jyväskylä , Jyväskylä, Finland, J. Bäumer, (jbaeumer13@aol.com), Uni. Potsdam,
Germany, J.A. Eccard, (eccard@uni-potsdam.de), H. Ylönen, (hannu.j.ylonen@jyu.fi) Some genetic benefit
hypotheses to explain multi-male mating (polyandry) predict that sons of polyandrous females have increased
competitive ability under pre-copulatory or post-copulatory competition via paternally inherited traits, such as
attractiveness or fertilization efficiency. Here, we tested these predictions by comparing the competitive ability of
sons of experimentally monandrous and polyandrous female bank voles (Myodes glareolus), while controlling for
potential maternal effects. In female choice experiments, we found no clear preference for either sons of
monandrous or polyandrous mothers. Moreover, neither male type was dominant over the other, indicating no
advantage in pre-copulatory male contest competition. However, in competitive matings, paternity success was
biased to sons of polyandrous mothers. Because this was independent of maternal effects, our results suggest that
female bank voles gain genetic benefits from polyandry via sons with enhanced fertilization success.
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Variation in sexually-selected traits among anthropoid primates forming multimale-multifemale groups
C. Dubuc, (constance.dubuc@nyu.edu), New York Uni., New York, USA, J. Higham, (jhigham@nyu.edu),
A. Engelhardt, (AEngelhardt@dpz.eu), German Primate Cent. Sexual selection theory explains the evolution of
traits that increase reproductive rates. While a variety of mechanisms are known to influence the evolution of
sexually-selected traits in males (contest competition, sperm competition, mate choice), much less is know regarding
how they interact to shape trait evolution. Anthropoids forming multimale-multifemale groups are an ideal model
system for investigating these interactions because they display a great array of sexually-selected traits that are
typically attributed to different sexual selection mechanisms, despite a similar mating system. Here, we proposed
that the observed pattern might be due to a variability in the degree of synchrony of female mating activity, which
shapes the strength and form of male-male competition. In short, we predict that species facing a high degree of
synchrony exhibit traits associated with contest competition, while those facing a low degree of synchrony exhibit
traits associated with sperm competition and female mate choice.
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Reproductive tactics in Golden Jackals (Canis aureus) : monogamy, fitness benefits, reproductive conflict
and suppression and the recruitment of helpers P.D. Moehlman, (tan.guides@habari.co.tz), IUCN/SSC ESG
EcoHealth Golden jackals form long term monogamous bonds, some for as long as six to eight years. Microsatellite
DNA analyses indicate that golden jackals are both behaviorally and genetically monogamous. Reproductive conflict,
reproductive suppression, and the recruitment of helpers are examined. An important benefit to dominant breeders of
suppressing reproduction in subordinates is the recruitment of helpers for the dominant's litter. Fitness benefits to
dominants (parents) and subordinates (helpers/offspring) in terms of pup survival is calculated for different
subordinate breeding roles. The results indicate that the dominant benefits more if the subordinate stays and helps,
than if the subordinate breeds at home or on a different territory. Subordinates would benefit more by breeding on
the dominant's territory, than if they helped the dominant's pups. This creates a reproductive conflict and potential
disagreement on the subordinate's breeding role on the natal territory.
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Experimental contraception reveals a trade-off between current and subsequent reproduction in female
eastern grey kangaroos U. Gélin, (uriel.gelin@usherbrooke.ca), Uni. de Sherbrooke, Canada, M.E. Wilson,
(wme@unimelb.edu.au), Uni.Melbourne, Victoria, Australia, M. Festa-Bianchet, (m.festa@USherbrooke.ca)
Successful reproduction may involve fitness costs for the subsequent reproductive episode, and in sexually dimorphic
species, sons are expected to be costlier than daughters. We collected 411 female-years of data in five sites on 270
eastern grey kangaroos. Control females showed no decrease of reproductive success or changes in the interbirth
interval following a successful reproduction. Mothers of sons had better reproductive success the following year than
mothers of daughter. Females that were experimentally contracepted or whose young was removed showed
increased probability that their next offspring would survive to 7 months of age. Females whose young was removed
decreased their interbirth interval compared to unmanipulated females. We conclude that reproduction induces a
fitness cost on subsequent reproductive success, but in the absence of manipulation those costs are hidden by
individual differences, partly explained by previous body condition that affect reproductive potential.
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Sex differences in the determinants and consequences of growth trajectories in a monomorphic social
mammal E. Huchard, (eh441@cam.ac.uk), Uni. Cambridge, UK, S. English, (sineadenglish@gmail.com), Uni.
Oxford, UK, A. Bateman, (bat3man@gmail.com), T. Clutton-Brock, (thcb@cam.ac.uk) In sexually dimorphic species
where larger males have higher reproductive success, males grow faster than females, and early growth sensitivity to
environmental factors is lower in males than in females. Little is known regarding sex differences in growth in
monomorphic species where both sexes face intense reproductive competition. We investigated sex differences in
the determinants and fitness consequences of growth in wild meerkats, a cooperatively breeding species where
variance in reproductive success is greater in females than in males. Although fast growth enhances the probability
of accessing dominance – and successful breeding - in females more than in males, males grow (slightly) faster and
their growth shows lower sensitivity to social and genetic (inbreeding) factors than female growth. These results are
discussed in light of contrasts in the structure of social relationships between the sexes.
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Male-infant affiliations in wild crested macaques: male and infant perspectives D. Kerhoas,
(daphne_essens@eva.mpg.de), Max Planck Inst.Evol. Anthropology, Leipzig, Germany, A. Engelhardt,
(AEngelhardt@dpz.eu), German Primate Cent., L. Kulik (lars_kulik@eva.mpg.de), D. Perwitasari-Farajallah, Primate
Res. Cent., Bogor Agricult. Uni. (witafar@yahoo.com), M. Agil (rhinogil@googlemail.com), Bogor Agric. Uni.,
A. Widdig, (anja.widdig@eva.mpg.de) Paternal care is considered unlikely in multimale societies due to paternity
uncertainty. Males, however, seem to play an important role for youngsters’ development and survival in multimale
primate groups. We investigated male-infant interactions in wild crested macaques, a species with high infant
mortality, to identify the parameters determining these relationships. Based on 21,234 observed affiliations between
29 males and 30 infants in 3 groups and genetic paternity analysis, we found that infants initiate affiliations mainly
with high ranking males and males that are their mother‘s friends, but did not bias affiliation towards their fathers.
High-ranking males affiliate more with infants, especially when the mother is present. Non-fathers, in contrast to
fathers, prefer to interact with infants when the mother is present. We conclude that crested macaque infants and
males follow different strategies when affiliating with each other. Potential strategies and their functions will be
discussed.

Thur

15:00

11. Ecological and evolutionary responses of predators and their prey: is there a landscape of fear? Dickman,
Sydney ; Ylonen, Jyväskylä; Banks, Sydney

Thur

10:00

Predator-prey interactions among micro-carnivores in Australian desert habitats C. Dickman
(chris.dickman@sydney.edu.au), Uni.Sydney, Australia The hummock grasslands of central Australia’s deserts sustain
rich (7-8 species) assemblages of small dasyurid marsupials. The smallest species (6 – 10 grams) are mostly
insectivorous, the largest—the mulgara, Dasycercus blythi (120 grams)—eats other mammals and lizards. In
successive experiments, I describe how removal of the mulgara allows one of the smaller dasyurid species to increase
in numbers and become dominant, and how risk of predation from the mulgara affects the habitat use and burrow
fidelity of the smaller species. Avoidance of mulgara by one species, the dunnart Sminthopsis youngsoni (10 grams), is
mediated by odour; placement of mulgara droppings where dunnarts are active drives shifts in activity and movements
of the smaller species. Despite the marked effects of mulgara on smaller dasyurids, conditions that support predatorprey interactions occur every 7-8 years after good rains. The landscape of fear for Australia’s micro-carnivores thus
shows great spatial and temporal dynamism.

Thur

10:00

Predation risk and small mammals: seeking the landscape of fear in fields and forest H. Ylönen,
(hannu.j.ylonen@jyu.fi), Konnevesi Res.Stat., Uni.Jyväskylä, Finland Predation and risk of predation are strong
selective forces affecting individuals and reflecting to animal populations and communities. Small mammals form a key
resource in most communities from boreal environments to arid environments. Their numbers depend on resource
environment. Predation pressure and risk affecting individuals directly and through behavioural changes vary
depending on prey numbers and predator guild composition from mammalian specialists to avian generalists. This
presentation reviews results of a number of experiments in different habitats from boreal forests to fields and arid
environments seeking for factors constituting to landscape of fear and small mammal responses to it. Clearly different
strategies are adopted to escape predation across the productivity and shelter gradient.

Thur

10:20

Specialist predator- vole prey interaction in an experimentally fragmented habitat M. Haapakoski,
(marko.j.haapakoski@jyu.fi), Konnevesi Res.Stat., Uni.Jyväskylä, Finland, J. Sundell, (Janne.Sundell@helsinki.fi),
Lammi Biological Station, Uni.Helsinki, Lammi, Finland Predator – prey relationships are suggested to change along
habitat fragmentation but patterns regarding the direction of the effect are lacking. We have conducted experiments
using prey, bank voles (Myodes glareolus) and predator, weasels (Mustela nivalis) as model species in experimentally
fragmented outdoor enclosures consisting either one large (non-fragmented) or four small (fragmented) habitat patches.
Predation risk decreased female activity similarly in both fragmentation treatments but it did not have other behavioral or
fitness consequences for the voles. Weasels killed more voles in non-fragmented habitat which provided cover from
avian predators during prey search, but only during autumn, when the killing rate was higher due to cold weather.
Weasels were more prone to take risks by moving in the matrix in fragmented treatment. Voles and weasels are similar
in size and behaviour because of shared avian predation risk.

Thur

10:40

Behavioural response of native prey to disparate predators: naiveté and predator recognition J. Anson,
(jennifer.anson@sydney.edu.au), Uni.Sydney, Sydney, Australia It is widely accepted that predator recognition and
avoidance are important behaviours in allowing prey to mitigate the impacts of their predators. However, while prey
species generally develop anti-predator behaviours through co-evolution with predators, they sometimes show
accelerated adoption of these behaviours under strong selection pressure from novel species. A field manipulation
experiment was used to gauge the ability of the common ringtail possum (Pseudocheirus peregrinus) to recognize and
respond to olfactory cues of different predator archetypes. It was predicted that ringtails would display stronger antipredator behaviours to cues of the invasive European red fox (Vulpes vulpes) in areas where fox impacts had been
greatest, and to cues of the native lace monitor (Varanus varius) in areas of sympatry compared with allopatry. The role
of selection pressure and recent co-existence of species is examined.

Thur

11:40

Negotiating novel landscapes of fear P. Banks, (peter.banks@sydney.edu.au), Uni. Sydney, Sydney, Australia,
J. Bytheway, (jenna.bytheway@sydney.edu.au), A. Carthey, (alex.carthey@sydney.edu.au) Fear is central to allowing
potential prey to negotiate landscapes containing their predators. But what if those predators are evolutionarily novel?
Traditional naiveté theory predicts that native prey will lack fear responses towards alien predators, especially ones that
are distantly related to local predators. Yet evolutionary theory predicts such naiveté cannot last forever and, in time,
selection will favour suitable fear responses to novel enemies. Here we explore these ideas by examining Australian
native mammals responses to olfactory cues of alien predators with differing arrival times (dingos, 3000 years since
arrival; red foxes, 200 years since arrival; and quolls, a native predator). We use a suite of experiments that measure
both foraging decisions and anti-predator behaviour of prey in areas with and without alien predators. Our results
support the concept that alien status may not be forever and is best understood by measuring how native wildlife
respond to novel species.

Thur

12:00

Larmor

Predator facilitation or interference: a game of vipers and owls K. Embar, (embarkeren@gmail.com), Sede Boker
Campus, Ben-Gurion Uni. of the Negev, Israel. A. Raveh, (ashael@bgu.ac.il), I. Hoffmann, (ishaih@bgu.ac.il),
B. Kotler,(kotler@bgu.ac.il) In predator-prey foraging games, the prey’s reaction to one type of predator may either
facilitate or hinder the success of another predator. We ask, do different predator species facilitate or interfere with
each other’s hunting? In an outdoor vivarium we allowed owls to hunt gerbils in patches with and without vipers.
Gerbils foraged on feeding trays set under bushes and in the open. We monitor owl activity and attacks, viper activity
and ambush sites, and gerbils’ foraging in bush and open microhabitats. Owls directed more attacks towards patches
with vipers, and vipers were more active in the presence of owls. Owls forced gerbils into the bushes where vipers
preferred to ambush, while vipers chased gerbils into the open where they were exposed to owls. Owls and vipers took
advantage of their indirect positive effect on each other. In foraging-game context, they improve each other’s patch
quality and hunting success.

Thur

12:20

Alertness in black-tailed deer (Odocoileus hemionus) after 100 years of isolation from wolves S. Le Saout,
(soizic.le-saout@cefe.cnrs.fr) CEFE CNRS, Montpellier, France, J.-L. Martin, (jean-louis.martin@cefe.cnrs.fr),
S. Chamaille-Jammes, (simon.chamaill@cefe.cnrs.fr) We studied the anti-predatory behavior of wolf-naïve black tailed
deer on the Haida Gwaii archipelago where deer have been isolated from natural predation for more than 100 years.
We investigated (i) how much alertness behavior these deer had maintained, (ii) how it was affected by the physical
environment and (iii) if and how deer remained responsive to olfactory wolf stimuli. At bait stations, deer remained alert
and allocated 15% of their time to what we interpreted as alert behaviors (i.e. neither foraging nor grooming). Deer
were more alert in environments with a reduced visibility and during the daytime. Wolf urine had a strong repellent
effect on deer that avoided bait stations with wolf urine. We discussed the maintenance of these behaviors (i.e.
alertness and wolf urine avoidance) as anti-predation behaviors within the framework of the evolution of predator-free
prey populations in relation to their life history traits and physical environment.

Thur

12:40

Spatial game between gray wolves and their prey D. Fortin, (Daniel.Fortin@bio.ulaval.ca), Uni.Laval Québec,
Québec, Canada,M.-C. Labbé, L. Harvey Although bison are 3-4 times larger than caribou, wolves hunt both species.
We investigated the spatial game that wolves play with each species in different ecosystems. Prey are considered to
win the spatial game when they can segregate themselves from predators, otherwise predators are the winners. The
game’s winner was assessed based on co-occurrence patterns between radio-collared individuals of all species.
Wolves won the spatial game with bison. Both species selected areas providing the most profitable food for bison.
Bison appear to rely on a shell game to alleviate risk. Wolves also won the game against caribou, but only in low-wolf
use areas. In high wolf-use areas, we observed a leap-frog effect, whereby wolves match the distribution of caribou’s
resources while caribou undermatch their own resources. Large prey appear less prone to trade-off food for safety.
Wolves can therefore be involved in distinct games, depending on the species they target.

Thur

14:00

Daybed selection of brown bears as an antipredatory strategy to avoid humans J. Sundell,
(janne.sundell@helsinki.fi), Lammi Biol.Stat., Uni.Helsinki, Lammi, Finland, J. Huusko, (jari.huusko1@gmail.com),
Uni.Helsinki, I. Kojola, (ilpo.kojola@rktl.fi), Finnish Game & Fisheries Res.Inst.), L. Trebatická,
(trebatickalenka@yahoo.com) Prey attempts to reduce predation risk by employing antipredatory behaviours, e.g. by
changing habitat selection and activity patterns. Subsequently humans may be analogous to other predators and even
large carnivores may have to use such antipredatory behaviours to avoid humans. We studied how humans, habitat,
and sex influence the daybed selection of brown bears. We found that the sites bears chose for daybeds were more
concealed than nearby control sites. We also found spatio-temporal avoidance of humans. Bears were closer to human
activity during the night and early morning but distanced themselves from human activity during the day. Especially
roads were avoided on this spatio-temporal level. The sex of the bear affected their daybed selection as mothers with
cubs avoided human activity at greater distances than males. Our results suggest that bears perceive humans as a
threat and perform antipredatory behaviours when selecting daytime resting sites.

Thur

14:20

Testing the risk of predation hypothesis: do moose change their habitat selection in response to recolonizing
wolves? K. Nicholson, (kernicholson@yahoo.com), Grimsö Wildl.Res.Stat., Swedish Uni.of Agricultural Sci.,
Riddarhyttan, Sweden, C. Milleret, J. Månsson, H. Sand To avoid predation, prey make behavioral decisions to
decrease the probability of being detected, attacked or killed by predators. After being absent for more than 100 years
in Scandinavia, wolves have naturally recolonized in areas of south-central Sweden that offer a unique opportunity to
study the behavioral response of moose to wolf recolonization. We used the K-select method to estimate if moose
habitat selection was affected by predation risk based on wolf utilization distributions. There was only weak support for
moose habitat selection responding to variation in predation risk. The seemingly weak response may have several
underlying explanations which are not mutually exclusive from the long term absence of non-human predation pressure
including: 1) intensive human harvest during the last century; 2) moose have still not adapted to the recolonizing wolf;
and, 3) responses may include other behavioral adaptations or occur at a finer temporal and spatial levels than we
investigated.

Thur

14:40

Coping with infanticide risk: spatiotemporal strategies and risk effects S. Steyaert, (sam.steyaert@umb.no),
Uni.Nat.Resources & Life Sci., Vienna, Austria, & Norwegian Uni.Life, Norway, A. Zedrosser,
(andreas.zedrosser@hit.no), K. Hackländer, (klaus.hackländer@boku.ac.at), J. Swenson, (jon.swenson@umb.no) In
species with non-parental infanticide, females with vulnerable young should adapt behavioral strategies that reduce
infanticide risk. We evaluated how infanticide risk affected resource selection in female brown bears (Ursus arctos) with
cubs-of-the-year (‘cubs’) in Scandinavia. Infanticide explained > 92% of the annual cub mortality (~35%), and was
exclusively committed by males during the mating season. Based on spatial data, (~500,000 GPS locations, 90 bearyears), we found that females with cubs avoided males during the mating season by selecting e.g. older and open forest
types, less rugged terrain, and areas close to people. After the mating season, resource selection of females with cubs
was similar to conspecifics. Based on diet quality data (491 fecal samples, 30 individuals), we showed that avoiding
conspecifics has a nutritive risk effect. We found little or no support for explanations other than sexually selected
infanticide regarding the observed patterns in behavior.

Thur

15:00

Integrating behavioural and experimental approaches to understanding the landscape of fear in samango
monkeys R. Hill, (r.a.hill@durham.ac.uk), Durham Uni., Durham, UK, B. Coleman, R. Sassoon The nonlethal effects
of predation risk can have a substantial impact on prey behaviour, population dynamics and community structure, with
spatial variation in predation risk one of the key drivers of these nonlethal effects. Here, we combine observational and
experimental methods to examine the behavioural responses of samango monkeys (Cercopithecus mitis erythrarchus)
to their landscape of fear within the Soutpansberg Mountains, South Africa. Our observational results suggest that
predation risk is more important that other ecological factors such as food availability in determining range use, with
spatial variation in vigilance also significantly influenced by the landscape of fear. Experimental measures based on
giving up densities also revealed antipredatory responses consistent with the observation data, although vigilance
patterns were more difficult to interpret. Through adopting an integrated spatial approach to predation risk we can start
to determine the precise significance of predation in shaping primate behaviour.

Thur

15:20

15. The influence of temperature on the evolution and diversification of mammals Smith, New Mexico; Lyons,
Smithsonian

Thur

10:00

The crucial role of temperature on the ecology and evolution of mammals F. Smith, (fasmith@unm.edu), Uni.
New Mexico, Albuquerque, New Mexico, USA Just how important is environmental temperature at influencing
patterns of mammalian life history, ecology and evolution? Although mammals are endotherms, the energetic cost of
maintaining homeostasis is dependent on the temperature differential between the internal core and the external
environment. It is also dependent on the body size of the animal. Body size in turn, constrains the rate of
physiological and ecological interactions within and between animals. Thus, these two interacting factors – body size
and temperature – govern the rate by which animals acquire, process and transform energy and consequently the
allocation of resources to essential activities of survival, reproduction and growth. Here, we investigate the influence
of environmental temperature across a range of temporal and spatial scales from a single night, season, year,
decade, century, millennia, to millions of years. We integrate data from modern studies, museum skins,
paleomiddens and fossils with temperature records drawn from instruments, ice cores and fossil forams. Our
investigations demonstrate the most direct influence of environmental temperature on mammals is through selection
on body size.

Thur

10:00

Patterns of body size evolution in Cenozoic land mammals: intrinsic biological processes and extrinsic
forcing J. Saarinen, (juha.saarinen@helsinki.fi), Uni.Helsinki, Finland Macroevolutionary patterns in mammal
evolution during the Cenozoic tend to follow similar trajectories on different continents. This suggests that such
patterns are strongly determined either by global extrinsic factors such as climate or atmospheric composition, or by
intrinsic ecological and evolutionary processes. Here we investigate temporal distribution of maximum body size
observed within individual orders of large terrestrial mammals globally and on three separate continents, Africa,
Eurasia and North America. While the size-trajectories of individual mammal orders show individual differences, the
times at which orders reach their maximum size over time show strong congruence, peaking in the Middle Eocene,
the Oligocene and the Plio-Pleistocene. We conclude that the macroevolutionary patterns observed are a result of
the interplay between intrinsic biological processes and extrinsic forcing. Our findings suggest that initial increases in
mammal size followed Cope’s rule until the middle of the Eocene, but thereafter are best explained by Bergmann’s
rule.

Thur

10:20

Herbivory and maximum size evolution in the Cenozoic: the effects of fermentation and feeding style
J. Theodor, (jtheodor@ucalgary.ca), Uni.Calgary, Alberta, Canada, F. Smith, (fasmith@unm.edu), Uni.New Mexico,
USA We compiled maximum size for all sub-epochs during the last 55 Ma for Africa, Eurasia and North America.
Even after the evolution of grazing, browsing mammals were the largest herbivores until the latest Miocene/Pliocene,
when grazing proboscideans reached maximum size, suggesting a size constraint on grazers. Once foregut
fermentation evolved, maximum size of foregut fermenters increased, but remained lower than hindgut fermenters
until the Pliocene. Artiodactyls had more varied diets and a wider range of maximum body sizes than perissodactyls.
Perissodactyl maximum size increased through the Eocene, after which rhino and tapiroid maximum size levelled off;
equid maximum size continued to increase. Since the middle Eocene, perissodactyl clade maximum sizes exceeded
10 kg by the Oligocene, all had maxima above 100 kg; terrestrial artiodactyls occupied smaller size ranges, with
clades with maximum masses below 10 kg, and dominating in the 10-100 kg maximum mass ranges.

Thur

10:40

The role of climate in shaping mammalian body size distributions of from deep time to the present K. Lyons,
(lyonsskate@gmail.com), Mus. Nat. Hist. Smithsonian Inst., Washington DC, USA, F.A. Smith, (fasmith@unm.edu),
Uni. New Mexico, New Mexico, USA, S.K. Morgan Ernest, (morgan.ernest@usu.edu), Utah State Uni., Utah, USA,
IMPPS Body Size RCN working group, (lyonss@si.edu) Many macroecological relationships evince similar patterns
in disparate groups. Using mammals, we compare body size distributions at multiple scales of ecological
organization across space and time. We compiled information on fossil communities and body sizes from a variety of
literature sources. We show that continental patterns have a deep history and first developed approximately 40
million years ago, but changed as a result of the extinction of the megafauna. Local body size distributions are
influenced by habitat and biome level factors both currently and in the deep time fossil record. Our results suggest
that human impacts have affected macroecological patterns and that studies that only account for current
relationships must be interpreted with caution.

Thur

11:40

Do mammals respond asymmetrically to temperature shifts? M. Balk, (mabalk04@unm.edu), Uni. New Mexico,
Albuquerque, New Mexico, USA. F.A. Smith, (fasmith@unm.edu) Over 75% of mammals conform to Bergmann’s
Rule, the ecogeographic principle relating body mass with environmental temperature. Several studies have also
demonstrated this inverse relationship of body size with temperature over annual to millennial temporal scales.
However, few studies have investigated whether animals can respond more easily to warming versus cooling
episodes. Using materials recovered from woodrat (Neotoma) paleomiddens, we examine the adaptive ability of
woodrats to climate shifts throughout the Late Quaternary. We address three questions: 1) Is the recovery of
paleomiddens biased towards a particular temperature regime? 2) Do woodrats demonstrate an asymmetrical
response to direction of temperature change? 3) Does the direction of the response depend on their geographic
location within their range? We find that animals do not show any difference in coping with warm versus cool periods,
but do have different responses depending on geographic location.

Thur

12:20

PFC 2018

Thermal niches of lions and their prey: how heat and cooling affects their interaction H. Prins,
(herbert.prins@wur.nl), Wageningen Uni., The Netherlands, R. de Boer, (rob.deboer@wur.nl), C. van Vliet,
(carline.vanvliet@gmail.com), S. de Bie, (steven.debie@gemeynt.nl), Clarenbeek, The Netherlands By implanting
thermal loggers deep in the body cavities of lions, eland antelopes, wildebeest and impala in a hot (up to 48°C) and
arid (~ 300 mm p.a.) savanna system with cold winters (minimally 4°C at night) in the northern border area of South
Africa, we have measured core body temperatures over the day for a number of months. Temperature measurements
were sent every 20 minutes to a receiver in a neck collar, from which they were transferred by cell-phone (in case of
the lions) or satellite. Antelopes and lions warmed up considerably during the day but the antelopes started shedding
heat immediately after sunset, reaching a minimum body temperature just before sunrise. Lions decreased their
temperature several hours later: they maintained optimal temperatures for explosive power output when antelopes
had lost theirs. The antelopes’ thermal strategy appear to be aimed at minimizing water loss, giving their predators
an advantage.

Thur

12:40

16. Species concepts, hybridisation and conservation Alves, Porto; Prodohl, Belfast

Thur

10:00

Hybridization: causes and consequences P. Célio Alves, (pcalves@fc.up.pt), Uni. do Porto & InBIO,
Campus Agrário de Vairão, Vairão, Portugal, & Uni. Montana, Missoula, Montana, USA The role of
interspecific and inter-population hybridization in evolution and conservation is often controversial. Since the
application of molecular tools, the overall number of reported cases of hybridization is increasing, particularly
in mammals. Hybridization can happen naturally when two species, or divergent populations, come into
secondary contact. But hybridization may also be mediated by humans through environmental disturbance or
breeding between domestic species and their wild counterparts. Hybridization can inhibit genetic divergence
and speciation or be seen as a threat to conservation since it promotes the erosion of the natural genetic
ancestry. However, in some cases it can also facilitate speciation and adaptation or be the ultimate
conservation solution for threatened species (or distinctive populations). In this talk, I will review the major
forces driving natural and anthropogenic hybridization, summarize the techniques to detect hybridization and
discuss some of the consequences of this phenomenon in evolution and conservation.

Thur

10:00

The Phylogenetic Species Concept and taxonomic inflation in mammals – theoretical misconceptions
and implications for conservation F. Zachos, (frank.zachos@nhm-wien.ac.at), Nat. Hist. Mus., Vienna,
Austria Over recent years, a paradigmatic shift from the Biological Species Concept (BSC) to the
Phylogenetic Species Concept (PSC) has resulted in what has been called taxonomic inflation – the splitting
of a single species into two or more by raising former subspecies or local populations into the rank of full
species. It is argued here that the PSC, which defines species based on diagnosability and/or monophyly,
has a number of theoretical flaws. Diagnosability and monophyly are neither necessary nor sufficient
conditions for species status. Besides, the alleged objectivity of monophyly does not hold unless one is
willing to accept each and every monophyletic subgroup as a distinct species. Because of the reticulate
nature of evolution around the species level, monophyly a priori is not applicable. Unwarranted splitting
creates an unnecessary burden on conservation because of the reduction of effective population sizes, the
hampering of genetic rescue and an increase in extinction risk.

Thur

10:20

The zone of sympatry and range margin dynamics in central European hedgehogs. B. Bolfikova,
(bolfikov@natur.cuni.cz), Charles Uni. Prague, Czech Rep., M. Knitlova, (m.knitlova@seznam.cz), P. Hulva,
(hulva@natur.cuni.cz) In central Europe, the ranges of both European hedgehog species form a zone of
sympatry, which was probably established during Neolithic deforestation after the last glacial maximum, is
expanding. Using integrated methods of 3D geometrical morphometry with genetic assay to analyze 47
landmarks in 87 skulls and 8 microsatellite loci in 93 individuals, we showed that the skulls of the two
hedgehog species in sympatry are more similar in size than in allopatry. We discuss this result which is in
contradiction with the hypothesis of character displacement, in connection with possible past hybridization
and site specific selection within the zone of sympatry. In our previous study, we did not find any individual
hedgehog of mixed origin in the Czech Republic. We have broadened the sampled area and for the first time,
we have recorded a few individuals with hybrid origin in Slovak Republic, which is the edge of E. europaeus
range.

Thur

10:40

Dispersal behaviour may contribute to gene flow in the common shrew Sorex araneus L.N.
Shchipanov, (shchipa@mail.ru), A.N. Severtsov Inst. Ecol. & Evol., Moscow, Russia Differences in
individual reactions to conspecific odours were considered as a basis for different search strategies. Gene
flow was simulated for 1000 generations under assumptions of: 1) global straight search; 2) global spiral
search; and, 3) exchange predominated by spiral search in the core, and straight search at the periphery of
the parental, local population. Results were verified for the Petchora-Kirillov interracial hybrid zone.
Selection against hybrids was obtained from formulae w=σ√8/s for standard width of cline. The best fitted
curve was generated under spatial differentiation in search strategies. In particular, differentiation in search
strategies produce sustainable shrinking of the gene flow between neighbouring local populations without
application of coefficient of selection against hybrids. The latter effect could explain remarkable
interpopulation diversity in morphology and molecular markers comparable to interracial differences known
for species (see Polly, 2007) taking into account chromosomal incompatibility which produces tension zones
and is inoperative at the population level.

Thur

11:00

The field vole (Microtus agrestis) species complex: secondary contact in the Iberian Peninsula
revealed by noninvasive genetic sampling J. Paupério, (joanapcastro@cibio.up.pt), Uni. do Porto, Agrário
de Vairão, Vairão, Portugal, S. Barbosa, (soraiabarbosa@cibio.up.pt), Uni. of Porto, Porto, Portugal & Cornell
Uni., Ithaca, New York, USA, J.B. Searle, (jeremy.searle@cornell.edu), P.C. Alves, (pcalves@fc.up.pt) The
Microtus agrestis species complex has been shown recently to include three lineages, Northern, Southern
and Portuguese, close to being separate species based on reciprocal monophyly and high differentiation at
multiple genetic markers (e.g. 3–6% divergence in cytochrome b). Following previous studies of the contact
between the Southern and Northern lineages in Switzerland, we analysed the interaction between the
Portuguese and Southern lineages in north-western Iberia, to assess the degree of reproductive isolation.
Because of low abundance of field voles in that region, we used noninvasive genetic sampling (bones from
owl pellets) to study this putative secondary contact zone. Our results show limited introgression of
autosomal, sex chromosomal and mitochondrial markers across a wide area of contact with few male hybrids.
All the evidence collected suggests an advanced, although recent, speciation process, confirming the field
vole as an excellent model to examine the dynamics of hybridization and speciation.

Thur

11:40

PFC G007

The genetic diversity of the bank vole population in the contact zone of two phylogenetic lineages in
northeast Poland E. Kaczyńska, (ekaczynska@ibs.bialowieza.pl), Mammal Res. Inst., Polish Acad. Sci.,
Białowieża, Poland, M. Niedziałkowska, (mniedz@ibs.bialoweiza.pl), B. Jędrzejewska,
(bjedrzej@ibs.bialowieza.pl), W. Babik, (w.babik76@gmail.com), Jagiellonian Uni., Kraków, Poland We
analysed mtDNA sequences of 983 bank voles (Myodes glareolus) collected on two 300 km transects in NE
Poland to map the contact zone of two phylogenetic lineages and to assess their genetic diversity. We used
SNP analyses to check whether individuals from the two lineages differ significantly in functional genes and if
genetic differences between them can be related to the ecological conditions in their habitats. We found 86
haplotypes of mtDNA (cytochrom b). Haplotype diversity was 0.72 and nucleotide diversity was 0.007. The
contact zone between clades was up to 307 km wide. There was evidence of demographic and spatial
expansion of the Eastern lineage. SNP analysis of genes important for the respiration in cells suggested no
fixation of different alleles in both lineages but the distribution of these lineages was correlated with climatic
and ecological factors.

Thur

12:00

Interactions between sable (Martes zibellina) and pine marten (M. martes) populations in sympatry:
genetic aspect S. Pishchulina, (sofikoshe4ka@yandex.ru), A.N.Severtsov Inst.Ecol. & Evol., Russian Acad.
Sci., Moscow, Russia, I. Meschersky, L. Simakin, Pechoro-Ilychskiy Biosphere Reserve, Komi Rep., Russia,
V. Rozhnov We investigated mtDNA control region haplotypes (“martes” or “zibellina” phylogroup, Roznov et
al., 2010), allelic composition of 10 microsatellite loci and craniometric characters in individuals with
phenotype of sable (M. zibellina), pine marten (M. martes) and “kidas” (supposed hybrids) from a zone of
sympatry in the northern Urals, in comparison with specimens from allopatric parts of the two species ranges.
Although there was hybridization between the sable and pine marten, as well as backcrossing, the
populations of the two species in northern Urals generally maintain their genetic separation. Pavlinin (1963)
supposed that the most “kidases” are individuals of either parental species that deviate from the typical
phenotype. On the other hand, some real F1-F2 hybrids may be not visually discriminated as they do not
differ from the parental phenotype. Without genetic criteria, we are unable to determine hybrids
phenotypically to unequivocally classify individuals in sympatry.

Thur

12:20

Molecular evidence for bidirectional hybridisation between the endemic Lepus timidus hibernicus and
the invasive Lepus europaeus in Ireland P.A.Prodöhl, (p.prodöhl, @qub.ac.uk), Queen’s Uni. Belfast,
Belfast UK, M.A. Hughes, R.A. Hynes, N. Reid, W.I. Montgomery The Irish hare, a subspecies of mountain
hare endemic to Ireland, is characterised by unique morphology, ecology, behaviour and genetics. European
hare was introduced to Ireland and has >2,000 individuals in mid-Ulster. Elsewhere sympatry has resulted in
hybridisation and subsequent replacement of mountain by european hare. We assess the risk of hybridisation
between both species in mid-Ulster. Fifty-six hares were sampled opportunistically and sequenced for a
section of the mitochondrial DNA Dloop (234bp) and also for a segment of the nuclear transferrin gene
(377bp). A species-specific indel was observed in the transferrin gene in L.t. hibernicus (presence) and L.
europaeus (absence), which allowed for unambiguous species identification. Seven L. europaeus (12.5%), 31
L. t. hibernicus (55.4%) and 18 hybrid individuals (32.1%) were detected, of which 14 individuals appear to be
first generation hybrids involving bidirectional crosses. These were characterised by a mixture of L t.
hibernicus and L. europaeus nuclear transferrin genes, with four having L. europaeus mtDNA (crosses
involving a male Irish hare a female European hare) and ten having L.t. hibernicus mtDNA (crosses involving
a male European hare a female Irish hare). Four hybrids were likely to be at least 2nd generation. Hybrid
prevalence (30%) was higher than recently established, naturally expanding populations of European hare in
Europe, suggesting that invasion of Ireland may threaten the genetic integrity of the endemic Irish hare.

Thur

12:40

Filling the gap in mitochondrial phylogeny of speciose rodent subgenus Nannomys (Mus) in Eastern
Africa J. Bryja, (bryja@brno.cas.cz), Inst. Vert. Biol., Acad. Sci., Czech Rep., Y. Meheretu,
(meheretu@yahoo.com), Mekelle Uni., Tigray, Ethiopia, R. Šumbera, (sumbera@prf.jcu.cz), Uni.South
Bohemia, České Budějovice, Czech Rep., E. Verheyen, (erik.verheyen@naturalsciences.be), Roy. Belg. Inst.
Nat. Sci., Brussels, Belgium The genus Mus is a widely used model in biological research. Its subgenus
Nannomys (African pygmy mice) represents the only indigenous African group of the genus Mus. This
lineage entered Africa from Asia probably at the end of Miocene, radiated and then colonized most of the
continent. The group contains cryptic species with relatively low morphological variation, but very variable
karyotypes, including unusual constitution of sex chromosomes. Available genetic data are strongly biased
towards species/populations from Western and Southern Africa, whereas the information from Eastern Africa,
i.e. the area of putative origin and first radiation of the subgenus, is very scarce. Our genetic analysis of
mitochondrial DNA sequences showed surprisingly high cryptic diversity of Nannomys in Eastern Africa.
Distribution of basal lineages in high altitude areas suggests that the first radiation occurred in mountains,
and the African pygmy mice only secondarily colonized lowland savannah, where most recent species occur.

Thur

13:00

To Symposium 6

17. Conservation genetics Michaux, Liege; Cabria, Victoria, Spain
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Influence of arctic islands on the dispersal of ringed seals (Pusa hispida) in Hudson Bay B. Swanson,
(brad.swanson@cmich.edu), Central Michigan Uni., Michigan, USA, J. Burkhart, (burkh1jj@cmich.edu), O. Nielsen,
(Ole.Nielsen@dfo-mpo.gc.ca), Fisheries & Oceans, Canada Ringed seals (Pusa hispida) are ice dependent
breeders. Since global warming has already reduced the extent and duration of arctic sea ice, the isolating effect of
Hudson Bay was examined in attempt to determine if this population may be more endangered due to global climate
change. 380 seals were genotyped at 7 microsatellite loci from 12 locations along the western Arctic (WA), Hudson
Bay (HB), and Baltic Sea (BS). The most likely number of populations was one. The average Fst (0.019) between
HB and WA sites was significantly greater (P<0.001) than between sites within the WA (Fst=0.009). Similarly, the
average Fst (0.020) between WA sites and BS was significantly greater (P=0.01) than Fst of sites within WA (0.009).
We suggest that dispersal is reduced westward by the islands northwest of Hudson Bay and eastward by the open
ocean which may reduce its probability of demographic rescue.
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Towards a wide genetic approach for the european wildcat (Felis silvestris silvestris) F. Mattucci,
(federica.mattucci@isprambiente.it) ISPRA, Ozzano dell’Emilia (BO), Italy, E. Randi, (ettore.randi@isprambiente.it),
L.A. Lyons, (lalyons@ucdavis.edu), Uni. California, R. Oliveira, (ritaisabeloliveira@gmail.com), CIBIO Introgression
of domestic cat genes and habitat fragmentation are the main conservation threats for the European wildcat. We
used an expanded panel of 38 autosomal unlinked microsatellites, uniparental markers (mtDNA and Y-chromosome)
and two different sets of SNPs (n = 158 and n = 63K), aiming at improving the resolution of population structure and
hybrid identifications. Over 1000 cats, sampled at 19 locations throughout Europe, were analyzed using different
markers, showing sharp genetic subdivisions among five large geographic areas, probably due to post-glacial
recolonization and drift in fragmented populations. Admixture analysis confirmed extensive wild x domestic
hybridization in Hungary and Scotland (about 88% of hybrids), and the presence of cryptic hybrids (about 2-9 %) in
other populations in Europe (Iberia, Italy, Germany, Slovenia and Bulgaria). Genomic methods promise to increase
the number of informative markers, improving the detection of natural selection and the identification of ancient
hybridizations.
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Demography of genetic restoration: the Florida panther as a case study M. Oli, (olim@ufl.edu), Uni. Florida,
Gainesville, Florida, USA, J. Hostetler, (hostetler@si.edu), Smithsonian Inst., D.P. Onorato,
(Dave.Onorato@MyFWC.com) Florida Fish & Wildlife Conserv.Comm. Genetic restoration has been suggested as a
management tool for mitigating detrimental effects of inbreeding depression in small, inbred populations, but the
demographic mechanisms underlying population-level responses to genetic restoration remain poorly understood.
We studied whether and to what extent genetic restoration contributed to a recent increase in population size of the
endangered Florida panther (Puma concolor coryi). Prior to genetic restoration in 1995, the panther population was
small (~25-30 adults), and suffered from low genetic diversity and several morphological and biomedical
abnormalities that were thought to be indicative of inbreeding. Following genetic restoration, the population size
increased substantially, genetic diversity increased, and the frequency of morphological and biomedical
abnormalities decreased. We show that the positive effect of genetic restoration on survival of kittens was primarily
responsible for the substantial growth of the panther population. Our results suggest that the panther population
would have continued to decline and faced a substantial risk of extinction without the benefit of genetic restoration.

Thur
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Conspicuous population genetic structure and recent dispersal in an endangered beach mouse
(Peromyscus polionotis trissyllepsis) J. Austin, (austinj@ufl.edu), Uni. Florida, Gainesville, Florida, USA, J. Gore,
(Jeff GJeff.Gore@MyFWC.com), Florida Fish & Wildlife Conserv.Comm., D. Greene, (greenda@ufl.edu) The
Perdido Key beach mouse (Peromyscus polionotus trissyllepsis) is a U.S. Federally endangered rodent restricted to
Perdido Key, Florida. We studied genetic variation across the island from 2010-2012. Our objectives were to
quantify genetic drift associated with the post-release establishment at Gulf State Park (GSP), and to determine the
extent of connectivity between the three existing populations (GSP, PKSP, GINS). Populations were highly
differentiated; however, a major trend from 2010 to 2012 was a change from apparent isolation to frequent long
distance dispersal. For example, approximately 4% of the mice caught in GSP in 2012 were migrants, and 24% of
the remaining mice had high probabilities of being F1 hybrids. A similar trend was evident across the island. These
results suggest that mice use frontal dunes as corridors through developed areas, but this may be more likely when
population densities are high, as appeared to be the case in 2012.

Thur

14:20

Evolutionary history of Leopoldamys neilli, a karst endemic rodent in Southeast Asia, and implications for
its conservation A. Latinne, (alice.latinne@ulg.ac.be), Uni. Liège, Liège, Belgium, S. Waengsothorn,
(swaengso@gmail.com), Thailand Inst. Sci. & Technol.l Res., Thailand, J. Michaux, (johan.michaux@ulg.ac.be) In
this study, we investigated the phylogeography of Leopoldamys neilli, a Murinae rodent species endemic to
limestone karsts in Southeast Asia, on the basis of mitochondrial and nuclear markers. Both mitochondrial and
nuclear markers support a large-scale population structure of four main groups within L. neilli and a strong finer
structure within each of these groups. A deep genealogical divergence among geographically close lineages is
observed and denotes a high population fragmentation. Our findings suggest that the current phylogeographic
pattern of this species results from the fragmentation of a widespread ancestral population and that vicariance has
played a significant role in the evolutionary history of L.neilli during Plio-Pleistocene. This study revealed an
unexpected high level of intraspecific diversity within L. neilli. Consequently, the four main L. neilli population groups
should be considered as four distinct Evolutionarily Significant Units (ESUs) and require appropriate management
and conservation plans.

Thur

14:40

PFC G007

Small marsupial, big dispersal: implications for conservation management A. McLean,
(amanda.mclean@adelaide.edu.au), Uni. Adelaide, Adelaide, Australia, M. Lancaster, (MLancaster@zoo.org.au),
Zoos Victoria, Australia, S. Cooper, (steve.cooper@samuseum.sa.gov.au), South Australian Mus., Sue Carthew,
(sue.carthew@cdu.edu.au), Charles Darwin Uni Effective species conservation management relies on informed
decisions based on ecological information. This is lacking for a range of species threatened by anthropogenic
changes within Australian arid and semi-arid zones. We used molecular techniques to investigate gene flow and
population structure in a small endangered marsupial dunnart (Sminthopsis psammophila), known from three disjunct
localities in southern Australia. Tissue samples from across its range were genotyped using 16 microsatellite loci.
Despite being endangered, medium to high levels of heterozygosity were detected in core populations. Evidence of
genetic differentiation between populations suggests they should be maintained as separate management units. At
a fine-spatial scale, an absent of significant genetic structure within one 24,000 ha area suggests high mobility and
maintenance of gene flow over >20 km distances. Therefore, large areas of continuous habitat may be required to
maintain a genetically viable population. These findings will help inform conservation management decisions for
S.psammophila.

Thur
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Demographic and genetic structure of a severely fragmented population of endangered hog deer in BarakChindwin basin S.A. Hussain, ( hussain@wii.gov.in), Wildl.Inst. India, Chandrabani, Dehra Dun, Uttarakhand,
India, S. Angom, (sangeetaangom@gmail.com) We examined the demographic and genetic population structure of
endangered hog deer (Axis porcinus) inhabiting the floating meadows of the Keibul Lamjao National Park, India. The
demographic and genetic structure of the population was derived using distance sampling and molecular techniques,
respectively. Our study revealed that the abundance of the deer in the Park was 1.82-4.32 individuals/km2 with a
declining trend during 2006-08. The adult male to female ratio and doe to fawn ratio was 36.2 ±1.9 males/100
females and 16.5 ±0.4 fawns/100 females, respectively. The genetic diversity estimates revealed that mean
numbers of allele at 23 loci were 2.70 ±0.18, observed heterozygosity (Ho) was 0.42 ±0.02, expected heterozygosity
(He) was 0.51 ±0.03 and polymorphic information content (PIC) was 0.43 ±0.03 respectively. The observed allelic
distribution revealed that the population did not encounter any genetic bottleneck in the recent past. Although the
population showed a declining trend it is retaining some rare alleles and 50% genetic diversity.
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The effect of microsatellite selection on population genetic inference: insights from an empirical study using
cross-specific and specific markers J. Queiros, (jlqueiros.vet@gmail.com), Uni. Porto, Porto, Portugal,
Uni.Castillo-la-Mancha, Spain, R. Godinho, (rgodinho@cibio.up.pt), P.C. Alves, (pcalves@fc.up.pt) Despite whole
genome sequencing becoming accessible and feasible for non-model organisms, microsatellites remain the markers
of choice to several population and conservation genetic studies. However, the selection criteria of microsatellites
remain controversial due to the ascertainment bias that may be introduced into genetic inferences. We conducted an
empirical study on red deer (Cervus elaphus) where we used cross-specific and specific microsatellites developed
through pyrosequencing of enriched libraries. The comparison of these two datasets highlights the effect of
specificity (cross-specific vs specific) and strategy (random vs non-random) of microsatellite selection on ecological
and evolutionary inferences. We showed that good reliability and accuracy of genetic diversity could be achieved
when using random markers, while reinforced previous findings of ascertainment bias in diversity when selecting the
most polymorphic markers. Moreover, cross-specific amplifications biased genome-wide genetic diversity. Selecting
appropriate microsatellite sets should primarily take into account the ecological and evolutionary questions.

Thur
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27/28. Physiological approaches to conservation Cruz-Neto, UNESP; Johnstone, Monash

Thur
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Conservation physiology: techniques, challenges and interpretation C. Johnstone,
(christopher.johnstone@monash.edu), Monash Uni., Clayton, Victoria, Australia There is a growing interest in the
use of mammal physiological ecology to achieve conservation outcomes. The field is comprised of areas that are
exciting because they are extremely well developed in their application to free-living mammals, along with areas of
study that are equally exciting for having been relatively under-utilised in mammals until now. This talk will introduce
the Physiological Approaches to Conservation symposium, and in addition will examine some of the techniques that
are currently used for conservation physiology work in mammals. Some portable technologies that are becoming
available will also be discussed, and the talk will conclude by examining questions of interpretation and analysis that
can present difficulties in this field.

Thur

10:00

Physiological condition measures and population dynamics of Namaqua rock mice (Micaelamys
namaquensis) H. Lutermann, (hlutermann@zoology.up.ac.za), Uni. Pretoria, Pretoria, South Africa, D. Fagir The
population dynamics of animals is thought to be regulated by environmental stressors such as food availability and
anthropogenic changes mediated by the physiological responses of individuals and populations. Validating the
predictive value of such responses could help evaluating their potential use in conservation management. We
measured body condition (BC) as well as haematological parameters for 525 and 129, respectively, individual
Namaqua rock mice in Gauteng Province, South Africa, and correlated these parameters with population density and
individual mortality during a three year mark-recapture study. Both population density and BC varied annually and
seasonally but neither factor predicted individual survival. However, population density but not BC was correlated
with the neutrophil/lymphocyte (N/L) ratio. Both, population density and N/L, did significantly affect survival during the
last study year suggesting that N/L could be a useful stress indicator for wild mammal populations.

Thur

10:20

Emerging infectious diseases: can preserving mammalian species diversity and trophic complexity reduce
the risk? L. Gutiérrez-Jiménez, (LeticiaGutierrez@mail.umsl.edu), Uni. Missouri, St. Louis, Missouri, USA,
R.E. Ricklefs, (Ricklefs@umsl.edu) This study examines the role of mammalian community complexity in maintaining
ecosystem health with respect to rodent/tick-borne diseases. Various factors affecting parasite infection dynamics of
local rodent communities were investigated, including the presence of carnivores, large herbivores, and other
ecological interactions such as co-infection by multiple haemoparasites. The findings can inform recommendations
for decreasing risk associated with tick-borne emerging infectious disease (EID) in humans. Research regarding the
preservation of high species diversity in mammalian communities, along with strong complexity in all trophic levels,
can thus be of measurable value to public health. Furthermore, EID risk models incorporate novel conservation and
land-use management policies that not only benefit human populations, but also protect wildlife. This study provides
evidence that tick borne diseases are associated with high anthropogenic disturbance (p-value 0.009) that can
ultimately reduce the negative perception of local communities toward carnivores and large herbivores, enhance
public health and promote ecosystem conservation.

Thur
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Racing to extinction: the high physiological cost of flight responses in large mammalian predators
T. Williams, (williams@biology.ucsc.edu), Uni. California at Santa Cruz, Santa Cruz, California, USA High intensity
exercise represents one of the most energetically costly and physiologically demanding of life history activities for
mammals. Because unexpected anthropogenic or environmental disturbances often elicit high exertion flight
behaviors, the physiological capacity to respond to such events defines the robustness or vulnerability of a species to
perturbation. Here we developed “smart” collars/tags to record behavioral and physiological responses of freeranging terrestrial (cougar, Puma concolor) and marine (Weddell seal, Leptonychotes weddellii) mammals to examine
the physiological cost of flight in two active predators living in diverse environments. Based on step costs (5.9
J/kg.stride) and comparatively low aerobic scopes, cougars quickly showed an energetic deficit when challenged by
increased movements associated with habitat degradation. For seals, high intensity exercise superimposed on diving
responses instigated cardiac anomalies in >75% of deep dives. Together, these studies highlight the importance of
understanding species-specific physiological capacities in the survival of large mobile mammals.

Thur
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The metabolic costs of living in fragmented landscape for bats A.P. Cruz-Neto, (ariovaldopcruz@gmail.com),
UNESP, Rio Claro, SP. Brazil The importance of physiological to address conservation issues is mostly due to its
potential to predict and characterize how organisms will respond to environmental changes and stressors by
understanding their mechanistic and functional responses to such challenges. We investigate how bats with different
flight capabilities adjust their maintenance costs, thermoregulatory energy expenditures, and body condition in
fragmented landscapes in southeast Brazil. In such landscapes, net primary productivity (NPP) is reduced and mean
variance in air temperature is higher when compared to continuous areas. Thus, these factors can act as multiple
stressors, but the underlying energetic responses of bats might not be necessarily the same. In fact, we found that
the species with high mobility diverted more energy to maintenance costs and to thermoregulation, and have a better
body condition, in fragmented landscapes than small, more sedentary species. These differential metabolic trends
seem to be correlated with their relative abundance in both areas, suggesting that species with more flexibility to
adjust their energy expenditure are less impacted by the fragmentation process.

Thur

11:40

PFC 2017

Implications of physiological variability for conservation success C. Cooper, (C.Cooper@curtin.edu.au), Curtin
Uni., Perth, Australia, P. Withers, (Philip.Withers@uwa.edu.au), Uni. Western Australia, Perth, Australia
Translocation of wild animals and introduction of captive animals into the wild are widely used conservation tools.
These animals must maintain physiological homeostasis in their new environment, so understanding their
physiological requirements is fundamental. We examined patterns of geographical variation in physiological
variables, and the impact of captivity on physiology, in marsupials. Interspecific differences in metabolic, thermal and
hygric physiology, consistent with species-specific environmental adaptation, are apparent for quolls, dunnarts and
Antechinus. Intraspecific differences for possums and antechinus from different geographical regions are also
consistent with environmental adaptation, but bandicoots have limited geographical variation. Effects of captivity on
standard physiological variables for both bandicoots and numbats were limited to the substrate metabolised, and
presumably is diet related. However, torpor is less frequent, shallower and shorter for captive compared to wild
marsupials. These data suggest that there is potential for physiological characteristics to impact on translocation and
re-introduction success.

Thur

12:00

27/28. Climate change impacts: mitigation, restoration and novel ecosystems Hallett; Eastern Washington
Univ.; Valentine, Univ.Western Australia

Thur

12:20

The challenge of ecological restoration in a changing World: a mammalian perspective James Hallett,
(jhallett@ewu.edu), Eastern Washington Uni. Cheney, Washington, USA Ecological restoration is commonly defined
as the process of assisting the recovery of an ecosystem that has been damaged, degraded or destroyed. To
determine the status of mammalian species in restoration research, over 500 citations that referenced keywords
associated with mammals and ecological restoration were examined for 1993-2012. Research increased
dramatically over the 20 years with most studies published after 2005, but it has lagged that for other taxa.
Restoration of single species by reintroduction has been a concern especially where a taxon has an important trophic
or ecological engineering role. There is increasing recognition that functioning ecosystems provide the context for
successful reintroduction. Obtaining characteristic mammalian assemblages from restoration efforts is more
commonly being addressed. Although ecological restoration can help mitigate the effects of climate change, few
studies on mammals address this issue. Consideration of mammals in discussions of novel ecosystems has been
limited.

Thur

12:20

Climate change impacts on native small mammals in coastal communities of south-eastern Australia:
implications for fire management regimes B. Wilson. (barbara.wilson@dec.wa.gov.au), Deakin Uni., Victoria,
Australia, J. Aberton, (jgabert@fastmail.fm), M. Cullen, (Meghan.Cullen@birdlife.org.au), R. Magnusdottir,
(rannveigm@gmail.com), Uni.Iceland, Reykjavík, Iceland Climate models predict lower rainfall and extended
droughts for south east Australia. Long-term studies can inform how these changes may drive population dynamics,
and the implications for fire management regimes. We investigated population dynamics of small mammals at 21
sites over a 25 year period, and assessed long-term rainfall. Native species abundance was low and distributions
restricted for the first three years succeeding a severe wildfire. Abundance was maximal from 4 to 6 years, declined
significantly between 6 to 10 years, and remained low for 12 years. Population increases occurred after three years
of above average annual rainfall and declines during below average rainfall. Two threatened species (Antechinus
minimus, Pseudomys novaehollandiae) and one common species Rattus lutreolus declined significantly after below
average rainfall. The results have implications for fire management strategies including avoiding frequent fuel
reduction burning during drought when native populations, particularly threatened species, are at low abundance
levels.

Thur

12:40

Identifying climatic refuges and conservation strategies for an Australian marsupial, the honey possum
(Tarsipes rostratus), in a biodiversity hotspot L. Valentine, (leonie.valentine@uwa.edu.au), Uni. Western
Australia, Crawley, Western Australia, M. Cowan, (mark.cowan@dec.wa.gov.au), Dept. Environ. & Conserv.,
B. Wilson, (barbara.wilson@dec.wa.gov.au), R. Hobbs, (richard.hobbs@uwa.edu.au) Uncertainty surrounds the
potential impacts of climate change on mammals which subsequently hinders conservation planning. Using
occurrence data and bioclimatic variables, we modelled the climatic envelope for honey possums (Tarsipes
rostratus), a unique nectar-feeding marsupial, under different climate change scenarios in south-western Australia.
Models identify a southward shift in suitable habitat for honey possums, contracting to the south coast of Western
Australia - an area that has undergone extensive habitat loss. Using long-term data from the northern extent of the
species’ distribution, we found low capture rates associated with reduced rainfall and poor flowering of major food
plants. Potential climatic refuges for honey possums have existing stressors, including low habitat connectivity and
introduced pathogens reducing primary food plant abundance. Indirect impacts of climate change, such as
phenological mismatch, may also affect honey possums. Conservation planning and policy will need to address
existing stressors and complex indirect interactions.

Thur
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Conserving koalas in the 21st Century: synergistic threats and climate change C. Hosking,
(c.hosking@uq.edu.au), Uni.Queensland, St Lucia, Queensland, Australia Australia’s folivorous arboreal marsupial,
the koala (Phascolarctos cinereus), is listed by the IUCN as one of 10 climate change flagship species with very
limited capability to adapt to rapid, human-induced climate change. Koalas are threatened by urbanisation, habitat
loss and disease, the second greatest cause of population decline after habitat loss. Climate change now poses an
additional threat to this species. We develop species distribution models to demonstrate, under different future
climate change scenarios, contractions in the distribution of koalas and five of their essential Eucalyptus spp. food
trees from their inland ranges. We then apply these models to Zonation, a conservation prioritisation algorithm, to
identify high priority ‘climate change refugia’ areas to guide conservation planning. Our findings have informed the
Commonwealth Government and contributed to the elevated listing of the koala as Vulnerable in Queensland and
New South Wales in 2012 under the EPBC Act 1999.

Thur
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Variability in spring conditions and the onset of reproduction in a boreal small rodent S. Sipari,
(saana.m.sipari@jyu.fi), Uni. Jyväskylä, Finland, M. Haapakoski, (marko.j.haapakoski@jyu.fi) Because of the climate
change, winters in the North are becoming shorter and more unstable with earlier snow melt during spring. This can
expose organisms to strong fluctuations of temperatures without the insulating snow cover, which in turn could affect
the quantity and quality of nutrition in spring. We tested how the variability of temperature and nutritional conditions
in spring affect the onset of breeding in a boreal small rodent, the bank vole, Myodes glareolus. We brought wildtrapped individuals into the laboratory and generated four different treatments manipulating temperature and food
quality over 5 weeks. We found sex-specific responses to temperature variability as males achieved their breeding
condition faster in variable temperature treatments, whereas female maturation was delayed. Our study suggests
that climate instability may lead to a mismatch in the initiation of breeding in bank voles, thus, potentially reducing
their fitness.

Thur
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PFC 2017

Quantifying the impact of climate change on the Order Lagomorpha K. Leach, (kleach01@qub.ac.uk), Quercus,
Queen’s Uni.Belfast, Belfast, UK, W.I. Montgomery, (i.montgomery@qub.ac.uk), A. Cameron,
(a.cameron@qub.ac.uk), N. Reid, (neil.reid@qub.ac.uk) Species distribution modelling is used to estimate the likely
distribution of species by relating recorded occurrences to environmental variables. Once species-environment
relationships are quantified they can be used to predict species distributions outside the initial study area or over time
to inform conservation management. Such models can predict responses to climate change and may be developed
to include other ecological factors, such as interspecific interactions. The Order Lagomorpha is comprised of 87
species and is very successful in a wide variety of habitats; nonetheless, a quarter of lagomorph species are
threatened with extinction. Many occur in the Arctic or at high elevations, whilst others inhabit deserts, thus making
them particularly vulnerable to the impacts of projected climate change. We report the likely changes in the
bioclimatic envelope predicted using maximum entropy modelling for four species, which represent Arctic, desert,
montane and forest habitats.

Thur
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Delineating high priority areas for Bornean mammals under forecasts of climate and land-cover change
A. Wilting, (wilting@izw-berlin.de), Leibniz Inst. Zoo & Wildl. Res., Berlin, Germany S. Kramer-Schadt, M.J. Struebig,
Uni.Kent, UK Borneo, the largest island in the southeast Asian biodiversity hotspot, is affected by the biodiversity
crisis in the region. Compounded by climate change forecasts, the future of Borneo's biodiversity, therefore, is of
high conservation concern. How adequately biodiversity is contained in Borneo’s protected areas where forecasts of
environmental change suggest range-shifting, is central to conservation planning in Borneo. Using hierarchical
modelling, we evaluated the role of protected areas in conserving three mammal groups (81 species of primate,
carnivore and bat) across the island under present-day and future (2020, 2050, 2080) scenarios of climate and landcover change. We show how an integration of species distribution modeling, expert knowledge, and future climate
and land-cover scenarios, into a systematic conservation assessment can support important decisions concerning the
future of tropical biodiversity. Our results highlight that for Bornean mammals, the sustainable management of
forests under commercial timber management and subject to environmental change, is increasingly important.

Thur
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The impact of climate change on African antelope distribution B. Payne, (benpayne@liv.ac.uk), Uni. Liverpool
Leahurst Campus, Neston, UK 63% of 75 Africa antelope species populations are declining with 23% listed as
threatened by the IUCN. Antelopes play critical roles in the ecosystem by moulding landscapes, as seed dispersers,
nutrient recyclers, prey species, and a source of protein for indigenous human populations. This study models the
potential distribution of species over the next century based on climatic conditions. In a novel approach to predicting
future range shifts, three climate models for Africa are used to produce an ensemble forecast. The dispersal ability of
the species, as well as the need for contiguous favourable conditions and habitat are incorporated to provide more
realistic predictions. These predictions will then be used to assess future conservation status and protected area
network provisioning for each species. Results show 79.7% of species exhibit a decline in suitable areas for
habitation between 2005 and 2085, 21.6% show a contraction >50%. These figures paint a worrying picture of the
future for African antelopes.

Thur
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35. Wildlife human interactions: conflicts in the management of mammals Sukumar, India; Gompper,
Missouri; Linnell, Trondheim

Thur
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Interactions between humans and large mammals in Norwegian wild lands: perspectives relevant for the
ecosystem service framework J. Linnell, (john.linnell@nina.no), Norwegian Inst. Nat. Res., Trondheim, Norway,
N. Lescureux, (nicolas.lescureux@nina.no), Y. Bredin, (yennie_b@hotmail.com) Norway's forests and mountains
support many large mammals, including wolves, lynx, bears, wolverines, wild reindeer, moose, red deer and roe
deer, semi-domestic reindeer and domestic sheep. The humans that share this landscape have a wide range of
interactions with these large mammals, including harvesting, husbandry, wildlife-viewing, and a diversity of conflicts
such as depredation, damage to trees, and vehicle collisions. These interactions have traditionally been studied
within frameworks like wildlife management, conservation biology, veterinary and agricultural science, and forestry.
We explore the complexity of placing these interactions within the various categories of ecosystem service
(regulatory, provisioning and cultural services). We find that different stakeholders often have different views on
where certain interactions should be placed, and if they should be considered as services or dis-services. The
knowledge that exists about the interactions these species have with humans provides many essential perspectives
for the ecosystem services framework.

Thur
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Management of the re-emerging wild boar Sus scrofa populations in the Forest of Dean, England: human
perceptions, conflicts and challenges J. Dutton, (j.dutton@worc.ac.uk), Uni. Worcester, Worcester, UK,
H. Clayton, (h.clayton@worc.ac.uk) In Britain boar (Sus scrofa) were present as a native species until the late 13th
Century when the last individuals were hunted to extinction. However, following escapes from boar farms and illegal
releases in the 1990’s viable free-living populations of boar developed in the Forest of Dean area of England.
Subsequently, these populations are increasing and their range is extending into forest and woodland that has not
experienced this species presence for centuries. This paper will examine the issues surrounding the re-emergence
of wild boar. To date there are conflicting claims as to their impact, from ‘damage’ caused by their rooting behaviour,
danger to livestock, the public and their dogs, to the potential benefits to flora and forest ecosystems. The results of
a survey into the public perception to the presence of this species will be presented, along with a discussion on
current and future management and research intentions.

Thur

10:20

Edge-effect and influence of economic growth on Eurasian lynx mortality in the Białowieża Primeval Forest,
Poland R. Kowalczyk, (rkowal@ibs.bialowieza.pl), Mammal Res. Inst., Polish Acad. Sci., Bialowieza, Poland,
M. Gorny, (mgorny@ibs.bialowieza.pl), K. Schmidt, (kschmidt@ibs.bialowieza.pl) Eurasian lynx populations in
central Europe are strongly fragmented and limited to forest areas, which may influence their sustainability and gene
flow. Based on radio-tracking data collected 1991-2011, we studied spatial distribution, annual rates and causes and
of lynx mortality in highly isolated population in the Białowieża Forest (Poland). We found significantly higher
mortality of lynx during low gross national income per capita (GNI) phase of the economic growth than during high
GNI (33% and 16%, respectively). Whilst anthropogenic factors played a dominant role in lynx mortality during low
GNI, natural factors prevailed afterwards. We found a significantly higher proportion of lynx deaths than expected in
the edge and outer zone than in the core of the Białowieża Forest. Our results indicate that the decline of lynx
mortality in Poland could be related to the improving of the economic situation in the country after the collapse of
communism and reduced significance of poaching. The outskirts of the forest may also function as a population sink,
which may reduce the dispersal of lynx and gene flow between lynx inhabiting different forest patches.

Thur

10:40

National parks and wildlife refuges as hotspots of Sika deer T. Yoshida, (yoshi-ty@rakuno.ac.jp), Rakuno
Gakuen Uni., Ebetsu City, Hokkaido, Japan, T. Murai (tarataratarachan@gmail.com), R. Yoshida
(ryoto.y@eos.ocn.ne.jp), T. Hino, (Takafumi.hi@gmail.com) Although strong hunting and culling pressures are
encouraged in Hokkaido Island of Japan, Sika deer (Cervus nippon) and human conflicts including damages to
landscape, deer-vehicle collisions, and crop damage still remain serious social problems. In Hokkaido Island, winter
deer population is concentrated in the national parks and wildlife refuges. A road based census in the lakeshore
forest of Shikotsu (Shikotsu-Toya National Park), located at edge of Sapporo Metropolitan Area, showed the average
number of deer as 50 deer/km during winter. Increased deer population impacts on vegetation such as endangered
aquatic or alpine plants palatable to deer in these protected areas. Our study indicates that the combined deermanagement program is an immediate solution for Japan’s deer overabundance. To have continuous public
support, our study suggests new harvesting schemes such as shooting managed at different political and
adminstrative levels.

Thur

11:40

Levels of marine human wildlife conflict: a whaling case study C. Parsons, (ecm-parsons@earthlink.net),
George Mason Uni., Virginia, USA, F. Madden, (francine@humanwildlifeconflict.org), Human-Wildl.Conflict Collab.,
Washington DC, USA , M. Draheim, (mdraheim@gmu.edu), Virginia Tech. Cent. Leadership in Glob. Sus., Nat.
Resource Prog., Arlington, Virginia, USA, N. Rose, (NRose@hsi.org), Humane Soc.Internat., Washington DC, USA
Human/wildlife conflict theory identifies three levels of conflict. We posit that these three levels of conflict are evident
at the International Whaling Commission (IWC) over Japanese “scientific” whaling. The first level of conflict is the
dispute: the current, tangible issue or problem that is in contention. For the IWC the dispute is about the validity and
value of the scientific research conducted through lethal take. The second level is the underlying conflict; that is, a
history of unresolved dispute over what has happened in the past. At the IWC there is a history of long and
acrimonious argument and personal attacks from both sides, and of substantial financial and personal investment
with unsatisfactory results for all parties. The third level is the identity-level conflict involving prejudices and
assumptions about the parties involved. In the IWC context there are assumptions that the parties are irrevocably
polarized, and there are gross prejudices.

Thur

12:00

PFC G024

Impacts of human activities and natural events on the abundance and vital rates of bottlenose dolphins in
Sarasota Bay, Florida R. Wells, (wells@mote.org), Chicago Zool.Soc., Mote Mar.Lab., Sarasota, Florida, USA,
J.B. Allen, (allenjb@mote.org), K.A. McHugh, (kmchugh@mote.org), R.C. Lacy, (rlacy@ix.netcom.com) With
increasing human activity along Florida’s coasts, the potential for adverse interactions with bottlenose dolphins is
also increasing. The need to control impacts from some forms of human interactions, such as commercial fisheries,
has been clearly identified in legislation and management action, and in the United States numbers of allowable
takes from such activities are provided through calculations of Potential Biological Removal (PBR). However, other
potential impacts such as recreational fishing, boat collisions and disturbance, marine construction, human feeding
of, and swimming with, dolphins, and environmental contaminants are not considered in PBR calculations. Since
1970, year-round, resident bottlenose dolphins have been studied in Sarasota Bay, FL providing opportunities to:
evaluate trends in abundance, document causes of mortality and serious injury, monitor health, and measure
reproductive success. Abundance increased with a state-wide net fishing ban and declined following severe red
tides. Mortalities from all human interactions often exceed PBR.

Thur

12:20

Restoring damaged habitats of the Cross River gorilla (Gorilla gorilla diehli) along the Nigeria/Cameroon
border for regional ecotourism development C. Ebin, (coebin@yahoo.ca) Cross River Uni.Technol., Calabar,
Cross River State, Nigeria Management of the Cross River gorilla (Gorilla gorilla diehli) along the Nigeria/Cameroon
border has long been neglected and the species has become critically endangered. Recent studies by Wildlife
Conservation Society on their population size, habitat viability analysis and their ranges, including threats, are
beginning to provide working information. Results show that hunting of gorilla for bush meat has descreased
markedly, but habitat loss and fragmentation still constitutes a problem. While little can be done about growing
human populations and the effects of climate change in the region, there is the need to restore and protect biological
corridors which connect fragmented habitats. This paper discusses modalities for establishing and protecting viable
corridors through vegetative restoration that will link up the species’ fragmented habitats to enhance population
recovery and stability. Ecotourism development programs will also be planned and incorporated, to benefit the local
people, so as to enlist their support.

Thur

12:40

What is a tiger? Geographical diversity revisited A. Kitchener, (a.kitchener@nms.ac.uk), Nat. Mus. Scotland, ,
Edinburgh, UK, P. Christiansen, (pccaruso13@gmail.com), J. Fickel, Leibniz Inst. Zoo & Wildl. Res., A. Wilting,
(a.wilting@gmx.de) The international community spends more money on the conservation of tigers than on any
other species. Although saving the species is the main goal, the protection of the diversity of tigers has been
identified as a key component in current conservation efforts. But despite a multitude of studies that have attempted
to unravel the tiger’s geographical diversity, no consensus exists on how to classify its intraspecific variation. In this
paper, we used multiple traits (mtDNA, pelage and skull morphology, and ecology) to compare the nine putative tiger
subspecies. We describe new patterns of intraspecific variation in the tiger and discuss their meaning for tiger
management both in the wild and captivity.

Thur

14:00

Human-tiger conflict, abundance, space use and habitat selection by tigers in Sundarbans, India D. Naha,
(dip.sundarbans@gmail.com), Wildl. Inst. India, Dehradun, Uttarakhand, India, Q. Qureshi, (qnq@wii.gov.in)
Human–carnivore conflict is manifested in the death of humans, livestock resulting in negative local attitudes and
retribution killings which imperil the future of many endangered carnivores. Limited scientific knowledge exists on the
tigers inhabiting the Sundarbans, a vast tangle of mangrove swamp and tidal delta that lies between India and
Bangladesh where severe human tiger conflict have been recorded since historic times. We captured four tigers,
fitted them with GPS and satellite collars. Mean home range of male tigers was 141.69 km² (s.e. 35.76) whereas for
females it was 40 km². Camera trap based capture-mark-recapture in combination with telemetry gave a density
estimate of 4.4 tigers per 100 km² (s.e. 0.2). Seven human deaths per year have occurred in the last twelve years the
majority being fishermen and honey collectors. Temporal trends in tiger activity peaks coincided with human injuries
and mortality.

Thur

14:20

Characterizing human-tiger conflict in and around Ranthambhore Tiger Reserve, India R. Singh,
(randeep04@rediffmail.com), G.B.Pant Inst.Himalayan Environ. & Develop., Uttarakhand, India We recorded 113
human-tiger conflicts (x ̅ = 18.8 ± 7.3 se per year) in and around Ranthambhore Tiger Reserve, Rajasthan, India for
six years (2005-2011). Domestic livestock (88.5 %) was the most common prey of tiger followed by humans
(11.5%). Among livestock, cows, bulls, and calves accounted for 31.6, 21.1, and16.7 %, respectively of tiger kills
followed by buffalos (19.3 %) and goats (11.4 %). Locations of predation on livestock occurred in villages (53.4 %),
agriculture fields (44.5%), and forests (1.9%). We recorded 13 attacks on humans: 9 were non-lethal but 4 resulted
in death. Attacks on humans occurred in agriculture fields (n = 6), forests (n = 5) and near villages (n = 2). Attacks
on humans and livestock varied seasonally, with the highest conflicts in summer and during the monsoon. There are
several factors that may cause human-tiger conflicts including tiger movement, fragmentation of corridors, and
human disturbance.

Thur

14:40

Habitat selection by tigers Panthera tigris tigris in Chitwan National Park, Nepal H. Kafley,
(hkc5b@mail.missouri.edu), Uni. Missouri, Columbia, USA, M.E. Gompper, (gompperm@missouri.edu) We
investigated habitat selection by royal bengal tigers in Chitwan National Park (CNP), Nepal through the use of
remote sensing imagery, GIS techniques, and logistic regression models. Quantitative or categorical habitat
variables, or a mixture of both, may characterize use-nonuse locations in habitats. Field data on the presence of
tigers were obtained from camera trapping during the tiger survey conducted in 2010 and were used in conjunction
with data on predictor habitat variables obtained from satellite imagery of CNP to construct habitat selection models.
Tigers selected habitat in proximity to mixed forests, high-density sal forests and water sources. Contrary to past
suggestions, proximity to grasslands did not predict tiger presence. Within the study area, tigers also used the
higher altitudes habitats. However, given the extent of the study area and diversity of habitat types interspersed in
the area, tigers in CNP should be considered habitat generalists.

Thur

15:00

Reticulated giraffe: you don't know what you've got till it's gone J. Doherty,
(johndoherty@sapiensnetwork.org), Queen's Uni. Belfast, Belfast, UK, R.W. Elwood, (r.elwood@qub.ac.uk),
D.M. Scantlebury, (m.scantlebury@qub.ac.uk) The conservation of terrestrial megafauna is uniquely challenging:
whether because they are perceived to be dangerous, they are prized as commodities, they require extensive areas
of suitable habitat or because their capacity for regeneration is limited, large-bodied animals are often in the
vanguard of anthropogenic extinction events. Reticulated giraffes are endemic to the north-east of Kenya. Their
numbers are thought to have decreased by more that 80% over the past 15 years, reflecting but exceeding similar
declines in giraffe populations elsewhere. Human activities responsible for the disappearance of reticulated giraffes
are several and increasing, and further potentially damaging developments are imminent. Compared to the crises
facing the conservation of other megafauna, that of giraffes is largely unreported and unrecognised. Here, we sound
the alarm by drawing attention to current and future threats to the existence of a unique megaherbivore.

Thur

15:20

The complex dimensions of elephant-human conflicts and their management R. Sukumar
(rsuku@ces.iisc.ernet.in) Cent. Ecol. Sciences, Indian Inst. Science, Bangalore, India Elephant-human conflicts are
widespread across Asia and most regions of Africa. The basis of such conflicts can be traced to a complex interplay
of factors related to the behavioural ecology of elephants, environmental variability especially with respect to climate,
historical patterns of land-use by people, and the diverse nature of elephant-human interactions or relationships. The
successful management of conflict is thus constrained by inadequate understanding of the ecological basis of
conflict, inadequate financial resources and trained manpower, and widely divergent views among the conservation
community on addressing the issue. Conflicts thus continue to perpetuate and even escalate in many regions to the
detriment of elephant conservation. I briefly review these issues and provide a framework on elephant-human
conflict resolution based on case studies from the two continents.

Fri

09:00

Trend analysis of temporal and spatial pattern of human elephant conflict in Nepal D. Neupane,
(dineshkneupane@gmail.com), Arkansas State Uni., T.S. Risch, (trisch@astate.edu), R.L. Johnson, (rlj@astate.edu)
This study addresses spatial and temporal patterns of Human Elephant Conflict (HEC) in Nepal. Reports of HEC in
Nepal indicate more frequent conflict occurring within the past 10 years. HEC inflicts economic and social costs
because mitigation measures are inadequate and/or not data driven. In the past 10 years, HEC has caused 100
human deaths, 47 human injuries, 16 elephant deaths and 6 elephant injuries in Nepal. Moreover, 642 cases of
property damage due to HEC have occurred. Investigation of temporal and spatial patterns in conflict indicate HEC
intensity varied significantly by location and month. Patterns of variation may guide management to focus resources
at particular locations during specific months.

Fri

09:20

Lions, livestock and livelihood: economics of coexistence from the Gir forests, India K. Banerjee,
(pantheraleopersica@gmail.com), Wildl. Inst. India, Uttarakhand, India, Y.V. Jhala, (jhalay@wii.gov.in), K. Singh
Chauhan, (kartikeyachauhan@gmail.com), C. Dave, (chitranjan.dave@gmail.com) Long-term survival of
endangered Asiatic lions in the human-dominated Gir Landscape is possible through coexistence with local people.
We examine the mechanisms permitting the coexistence of lions and pastoral communities (Maldharis) in Gir forest.
We monitored six Maldhari settlements within Gir forest to quantify livestock depredation. Lion food habit was
assessed through predation, scats and telemetry (1,800 hours of monitoring on seven radio-collared lions). With free
grazing rights within Gir, Maldharis made 58% more revenue compared to non-forest dwelling pastoralists. With
government compensation for livestock predation, this profit margin was augmented to 76%. Protection regime for
lions, Maldharis’ traditional lifestyle and livelihood economics permit the delicate balance of lion-Maldhari
coexistence. Government compensation is crucial in shaping people’s tolerance toward lions. However,
incorporating the lost opportunity cost in the government compensation and maintaining lion density below social
carrying capacity are some mechanisms for fostering long-term human-lion coexistence in the Gir landscape.

Fri

09:40

Human-carnivore interaction in Gir landscape, India: local perception and spatial characteristics, magnitude
of human-carnivore conflict over 10 years M. Venkataraman, (meena.venktraman@gmail.com) Conservation
efforts have resulted in population increase and range expansion of Asiatic lions (Panthera leo persica) in and
around Gir Protected Area (PA). Currently lions occur in varying terrain from coastal to hilly habitats at spatial
distances ranging from 9-80 km from the PA. 25% of current lion population coexists with high density leopard
(Panthera pardus) population in this landscape of over 250/km 2 human density. I discuss spatial characteristics,
magnitude and escalation in human-carnivore conflict in the past decade. I evaluate local people’s perception of
wildlife damage, opinion of mitigation measures and benefits of proximity to forest. Carnivore attacks on humans (22
yearly average) and livestock raiding (mean (se)/year: Lions 1995 ± 124.6; leopards 307 ± 37.8) are more frequent
within 15 km from PA and in villages linking PA to refuge habitats reducing beyond 30 km distance. I present how
agro-pastoral economy, land-use and cultural tolerance are conducive to carnivore survival in this landscape.

Fri

10:00

A cat among the dogs: leopards in a human-use landscape in India V. Athreya, (vidya.athreya@gmail.com),
Wildl. Conserv. Soc., Bangalore, India, J.D.C. Linnell, (John.Linnell@nina.no), Norwegian Inst. Nat. Res.,
Trondheim, Norway, M. Odden, (morten.odden@hihm.no), K. Ullas Karanth, (ukaranth@gmail.com) Large
dangerous wildlife species such as leopards, Asiatic lions, elephants, wolves and hyenas occur in India's rural
landscapes, outside protected areas. Our study shows leopards occur at relatively high densities in an irrigated
agricultural landscape in Maharashtra, their diet consisting predominantly of domestic animals. Losses of livestock
were much lower than expected, due to better protection of livestock as well as availability of abundant prey in the
form of feral dogs, no human deaths occurred from leopard attacks in our 300 km 2 study area despite the presence
of 15 leopards and a population density >300 humans/km2 , and conflict levels were far less severe than commonly
portrayed in the media. Laws, cultural tolerance and presence of abundant domestic prey probably allow for their
presence in human use landscapes. The results of this work question the way we as conservation biologists
perceive potentially dangerous animals outside protected areas.

Fri

10:20

Does carnivore predation on livestock decline as wild-prey abundance increases? K. Suryawanshi,
(kulbhushan@ncf-india.org) Nat. Conserv. Found., Mysore , Karnataka, India, U. Ramakrishnan,
(uramakri@ncbs.res.in), Nat. Cent. Biol. Sci., Bangalore, India, S. Redpath, (s.redpath@abdn.ac.uk), Uni. Aberdeen,
UK, C. Mishra, (charu@ncf-india.org), Snow Leopard Trust, Seattle, USA Facilitating wild-prey increase has often
been recommended as a measure to reduce predator impacts on livestock. However, theory predicts that an
increase in wild prey could either increase (apparent competition) or decrease (apparent facilitation) livestock
damage by large carnivores, depending on their numerical and functional responses. We developed theoretical
predictions about patterns of livestock depredation and tested them by examining the density and diet of the
endangered snow leopard Panthera uncia from seven sites in Central Asia. Snow leopard density increased linearly
with wild-prey density. Snow leopard diet suggested a type II functional response to wild-prey but a type III response
to livestock. Together, we predicted that with an increase in wild-prey density, the total number of livestock killed per
unit time by snow leopards would increase initially, and then decline when wild prey outnumber livestock beyond a
certain threshold. We test the prediction across five sites.

Fri

10:40

Lethal control and food availability: the population dynamics of the black backed jackal in game farm
environments of South Africa R. James, (R.S.James@brighton.ac.uk), Uni. Brighton, Brighton, UK, D. Scott,
(dawn.scott@brighton.ac.uk), A. Overall, (a.d.j.overall@brighton.ac.uk) The carnivores of South Africa have been in
population decline for over 30 years. Yet the effectiveness of predator management in private game-farms remains
equivocal. This study used camera-trap imagery to examine the influences of lethal control and food availability on
the abundance of Canis mesomelas in game-farm environments. As these factors may affect the social structure
and genetic health of this species, microsatellite DNA profiles were employed to quantify inbreeding and population
diversity. Livestock depredation is commonly cited as a contributor to human-wildlife conflict. C. mesomelas has
historically been perceived as a threat to economic security, and has been targeted by localised management
strategies. It is unclear, therefore, why the jackal persists in game-farm environments. Camera trapping results
indicate lethal control and supplementary feeding have significantly increased the abundance of sub-populations.
Preliminary genetic data suggest food availability reduces local genetic diversity, indicating reduced dispersal from
natal territories.

Fri

11:40

Tacit communication avoids conflict with agropastoralists in Bouhachem forest, northern Morocco
S.S. Waters, (sian@barbarymacaque.org), Barbary Macaque Conserv.in the Rif, Tetouan, Morocco, T. Watson,
(tamlin.watson@btinternet.com), S. Bell, (sandra.bell@durhamac.uk), Durham Uni., UK, J.M. Setchell,
(joanna.setchell.durham,ac,uk) The conservation of endangered Barbary macaques in Bouhachem forest, Morocco,
is inextricably entwined with shepherds and their dogs using the forest to graze their livestock. Dog predation on
macaques and domestic livestock is common but local people believe such attacks are caused by feral dogs. There
are also serious dog health problems in the area. After photographing and identifying dogs, we found that almost all
were free-ranging dogs owned by local villagers. To communicate this controversial finding, we developed a dog
health and welfare programme (DHWP). DHWP conducts rabies vaccinations and provides each dog with a collar
colour-coded by village. After observing the collared dogs hunting in the forest, villagers now acknowledge the dogs
are owned. Tacit communication avoided potential conflict and also assures local people that we do not value
Barbary macaques more than we do them and want to work for the benefit of both.

Fri

12:00

Relationships between red fox control and mesocarnivores communities in Mediterranean habitats of central
Iberia F. Díaz-Ruiz, (pacodi1480@hotmail.com), Inst.de Invest. Recursos Cinegéticos, Ciudad Real, Spain,
J. Caro, (Jesus.Caro@uclm.es), M. Delibes-Mateos, (Miguel.Delibes@uclm.es), B. Arroyo,
(Beatriz.Arroyo@uclm.es), P. Ferreras, (Pablo.Ferreras@uclm.es) Red fox (Vulpes vulpes) control with the aim of
improving small game populations is a widespread management tool in game estates of Europe. However, its
effects on fox reduction and other sympatric mesocarnivore species are still unknown. In order to evaluate the
effects of red fox control on red fox and sympatric mesocarnivores presence in central Iberian Peninsula, we
surveyed 12 areas (900-5000 ha) with different red fox extraction rates (0-4 foxes/km2) with the use of camera-traps.
We used occupancy models with habitat, prey abundance and fox extraction rates as explanatory variables. Habitat
and rabbit abundance were generally the most important factors in models. Fox extraction rate was related to a
reduction of red fox and to an increase of stone marten (Martes foina) and Egyptian mongoose (Herpestes
ichneumon) occupancy probabilities. We suggest that fox extractions may indirectly beneficiate other
mesocarnivores and therefore modify the structure of Iberian carnivore communities.

Fri

12:20

How do Cerrado bats respond to deforestation? H. Oliveira, (bio_oliva@yahoo.com.br), Uni.Brasília, Brasilia,
Brazil, L. Aguiar, (ludmillaaguiar@unb.br) Cerrado is a biodiversity hotspot but has few conservation units covering
its extension and is highly pressurised by rural and urban expansion. The present work compared bat morphological
and ecological parameters to better understand their response to Cerrado deforestation. Bats were netted during 74
nights in sites inside and outside conservation units (CUs). Bats were identified, marked and their reproductive stage
noted. 495 specimens belonging to 25 species were captured. In gallery forests, Artibeus lituratus had a higher body
condition at degraded sites and bats with forearm size between 39 and 49 mm were more captured outside
conservation units, while bats with forearm size between 50 and 63 mm were more captured inside CUs. In cerrado
s.s., Carollia perspicillata, Glossophaga soricina, the nectarivore guild and specimens with little size were more
freqently captured inside CUs. Bats were also significantly captured more frequently close to CUs.

Fri

14:00

Monitoring schemes reveal impacts of street lighting on bats N. Roche, (niamhr@batconservationireland.org),
Bat Conservation Ireland, Lisduff, Virginia, Cavan, Ireland, T. Aughney, (info@batconservationireland.org),
S. Langton, (stats@slangton.org.uk), S. Langton Stat.Consult., F. Marnell, (ferdia.marnell@ahg.gov.ie), Nat. Parks &
Wildl. Service, Dublin, Ireland Using data collected from two bat monitoring schemes – a car-based driven method,
and a foot-based waterways survey, we analysed the impacts of street lights on activity levels or presence of four
Irish bat species. For driven transects we categorised street lamp types into white (mercury vapour), yellow (high
pressure sodium) and orange (low pressure sodium). We found that activity levels of Leisler’s bat (Nyctalus leisleri)
along roads were significantly positively impacted by the presence of yellow and white street lights. This fits with
predictions based on the species’ fast flight style and medium body size and previous research. Similarly,
Daubenton’s bat (Myotis daubentonii) was 9% less likely to occur at waterway survey spots if street lights (colour not
noted) were present. We found no significant impact, positive or negative, on activity of the two most common
species of pipistrelle (Pipistrellus pipistrellus and P. pygmaeus) recorded by the car-based scheme.

Fri

14:20

Light at night (LAN) as a new environmental challenge A. Haim, (ahaim@research.haifa.ac.il), Uni. Haifa, Mount
Carmel, Haifa, Israel Mammals use light/dark cycles to entrain their biological clocks, which are used as a signal for
seasonal acclimatization of their structural, physiological, behavioural and immune characteristics. However, the
increased use of electric lighting in today’s society causes dramatic changes as it interferes with the biological clock.
Moreover, the recent upsurge in so-called “environmentally friendly” illumination has increased the intensity and
prevalence of received short wavelength light. Our research illustrates the negative impact of light at night (LAN).
We show that short wavelength illumination suppresses pineal melatonin production and that LAN affects the daily
rhythms of many metabolic variables including body temperature and seasonal acclimatization of the
thermoregulatory system. LAN is also a stressor and is involved with the activation of hypothalamus-adrenal and
hypothalamus-pituitary-adrenal axes. It is also involved with increases in heat shock protein 70 (HSP70), oxidative
stress and interferes with the response of the immune system. Therefore, LAN should be recognized as an
important source of pollution in both human and natural systems.

Fri

14:40

2. The role of disease in limiting population size in mammals Wilson, Lancaster; Perkins, Cardiff; Lello, Cardiff

Fri

09:00

Immune function of the wild house mouse, Mus musculus S. Abolins, (stephen.abolins@bristol.ac.uk), Uni. Bristol,
Bristol, UK, E. Riley (Eleanor.Riley@lshtm.ac.uk), LSHTM, UK, J. Hafalla, (Julius.Hafalla@lshtm.ac.uk), M. Viney,
(mark.viney@bristol.ac.uk) The interaction between disease and immune function of wild mammals has been under
studied in comparison to laboratory model species. Wild mammal populations are exposed to a wide variety of
pathogens and other environmental stressors that laboratory animals are not. In wild animals this can result in a
diversity of immune responses among individuals. Here, data will be presented on the immune function of wild house
mice, Mus musculus. These data show immunological differences that exist among wild mice and how wild mice differ
immunologically from a commonly used laboratory mouse strain (C57Bl/6).

Fri

09:00

Effects of gastro-intestinal parasite community on the health of a wild rodent G. Devevey,
(godefroy.devevey@ed.ac.uk), Uni. Edinburgh, Edinburgh, UK, A. Fenton, (a.fenton@liverpool.ac.uk), Uni. Liverpool,
Liverpool, UK, S. Knowles, (s.knowles@imperial.ac.uk), A. Pedersen, (amy.pedersen@ed.ac.uk) Parasites are usually
assumed to have a negative effect on the health and fitness of their host. However, quantifying the effects of chronic
infections on host health can be challenging, especially in the wild. In a series of field experiments using the
anthelmintic Ivermectin, we show that the effects of nematodes on the wood mouse Apodemus sylvaticus are highly
context dependent. Even though parasitic status was between sexes, the benefits of Ivermectin treatment on host
health differed dramatically. The fitness benefits of treatment were also dependent on the burden of nematode infection
within an individual. Crucially, we show that treatment is not always beneficial, possibly because other non-target,
coinfecting parasites tend to increase; indeed treatment could result in reduced host health compared to untreated
individuals. These experiments show how an anti-parasitic treatment can have unintended, and context-dependent,
consequences on host health, suggesting that treatments should be tailored to individual circumstances.

Fri

09:20

Health indicators and ectoparasite burdens in wild Namaqua rock mice (Micaelamys namaquensis)
H. Lutermann, (hlutermann@zoology.up.ac.za), Uni.Pretoria, S. Afr., D. Fagir, Uni.Pretoria, South Africa Ectoparasites
are an integral part of wild animal populations and can affect host fitness by resource depletion. Hence, ectoparasites
have the potential to regulate host populations. Although co-infection with ectoparasites is the norm in nature studies
considering more than one parasite species remain rare. Here we assessed ectoparasite burdens, body condition and
haematological parameters from a total of Namaqua rock mice (Micaelamys namaquensis) in the Gauteng Province,
South Africa. Over the course of one year we collected 8110 arthropod ectoparasites from four taxa from 129 individual
hosts. All condition measures fluctuated with season but patterns differed between measures. Body condition was
affected by tick burdens but not other ectoparasites while neutrophil/lymphocyte ratio varied significantly with mite
burden. Furthermore, eosinophil concentrations differed significantly with lice burden while none of the ectoparasite
taxa affected monocytes. Consequently, seasonal factors may be more important than parasites in regulating
population dynamics in the study species.

Fri

09:40

Experimental bacterial introduction into controlled wildlife populations: effects of food and Bordetella
bronchiseptica on voles K. Forbes, (kristian.forbes@metla.fi), Finnish Forest Res.Inst., Suonenjoki, Finland,
P. Stuart, (peter.stuart@metla.fi), H. Henttonen, (heikki.henttonen@metla.fi), O. Huitu, (otso.huitu@metla.fi) There is
potential for a synergistic relationship between food and infectious disease, whereby a lack of resources decreases
physiological condition rendering individuals more prone to pathogens, which further decrease condition (vicious circle).
We report a two-factorial experiment to evaluate the effects of food supplementation and B. bronchiseptica introduction
on replicated enclosed field vole (Microtus agrestis) populations. Food supplementation alone resulted in higher growth
rate and density when compared to other treatments. B. bronchiseptica introduction significantly decreased the growth
rate and density of food supplemented populations - explained by reduced survival. Populations receiving B.
bronchiseptica alone did not differ from food plus B. bronchiseptica or control populations, in growth rate, density or
survival. While providing rare experimental evidence of the ability of pathogens to limit wildlife populations, the results
demonstrate that the positive effect of food supplementation on vole populations was suppressed by the negative effect
of B. bronchiseptica.

Fri

10:00

Individual life histories and population cycles - the roles of sexually antagonistic and frequency dependent
selection E. Koskela, (esa.m.koskela@jyu.fi), Uni. Jyväskylä, Finland, T. Mappes, (tapio.mappes@jyu.fi),
M. Mokkonen, (mikael.p.mokkonen@jyu.fi), Uni. Jyväskylä & Simon Fraser Uni., Canada Population cycles can set a
scene for the maintenance of variation in life-history traits, and even promote the evolution of alternative life-history
tactics. We have studied reproductive trade-offs in the bank vole Myodes glareolus and revealed several examples
where the fitness of a certain pheno/genotype (i.e. tactic) depends on current environmental conditions (e.g. food
resources, pathogen pressure, density and characteristics of conspecifics). Our results illustrate a close interplay
between testosterone (male reproductive success) and immunocompetence (survival): these two traits are both
phenotypically and genetically negatively correlated, and costs of high testosterone for males are both intrasexual
(lower immunocompetence) and intersexual (lower reproductive success of daughters). Additionally, the fitness of bank
vole individuals from different ends of this immunocompetence – testosterone tactic axis depends on their relative
frequencies in the population. Recognising this fluctuating selection along the population cycle could possibly help in
understanding the variation in dynamics of cyclical rodent populations.

Fri

10:20

Larmor

Population dynamics punctuated by disease epizootics in Ethiopian wolves C. Sillero-Zubiri,
(claudio.sillero@zoo.ox.ac.uk), Wildl. Conserv. Res. Unit, Uni. Oxford, UK., J. Marino Infectious diseases pose a
serious risk for endangered carnivores exposed to domestic dogs acting as reservoirs. The Ethiopian wolf (Canis
simensis), a social canid, is restricted to montane enclaves and susceptible to rabies and canine distemper virus.
Recurrent epizootics have severely affected the Bale Mountain wolves, with subpopulations dropping by two thirds, and
subsequently recovering. Mortality patterns and demographic data disclose the crucial role of pack formation in the
recovery process. Following pack extinctions during severe epizootics, surviving packs retained their social structure
and expanded their territories. This delayed the formation of new breeding units, until groups were large enough to split
up or to provide dispersers that coalesced locally. Local wolves eventually inherited part of their natal range. Recovering
populations showed higher survivorship and larger litters, but because only one female breeds per pack, the lapse in
pack formation created a reproductive deficit that was reflected in lower than expected growth at reduced density. The
benefits of group stability in defending a limited resource were not immediate or evident, and involved inheritance of the
limited breeding space and deterring colonization by outsiders. We discuss the implications of our findings for the future
management of Ethiopian wolf populations.

Fri

11.00

Free-roaming domestic dog ecology in rural villages near Serengeti National Park in Tanzania A. Czupryna,
(aczupr3@uic.edu), Uni.Illinois, Chicago, Illinois, USA, J. Brown (squirrel@uic.edu), L. Faust, (lfaust@lpzoo.org),
Lincoln Park Zoo, R. Santymire (rsantymire@lpzoo.org) Free-roaming domestic dogs (Canis familiaris) are a public
health and conservation concern in Tanzania. We initiated a four-year longitudinal study to determine the effects of a
dog rabies vaccination campaign by following life histories of marked dogs, assessing welfare through body condition
scores, and collecting ownership practice data with questionnaires. Preliminary results of data collected 2010-2012
revealed differences in dog survival between individual villages, but no clear differences in survival between vaccination
and non-vaccination zones. Puppies (<6.5months old) had lower survival rates than adults. Adult male dogs had
higher survival than females. Body condition scores of adult dogs strongly anticipated survival into the following year.
Our data suggest factors other than vaccination may influence dog population dynamics. Understanding dog population
ecology in the context of the Serengeti ecosystem will provide vital information for rabies vaccination programs in
Tanzania and other areas where dogs are a public health and conservation concern.

Fri

11:20

Disease dynamics in Serengeti lions M. Craft, (craft@umn.edu), Coll. Vet. Medicine, Uni. Minnesota, Minnesota,
USA In 1994, one third of Serengeti lions died from canine distemper virus (CDV). I estimated the epidemiological
network structure of the Serengeti lion population using long-term data. The lion population is a mix of local pride-topride contacts and transient nomad-to-pride contacts. When CDV was introduced into the network, I found that
although nomads are suspected “superconnectors”, their impacts on CDV disease dynamics were surprisingly low.
Model analysis indicates that the epidemic probably was not propagated solely by within-species transmission but
rather involved multiple introductions from other carnivore species, such as jackals and hyenas. When other
gregarious species were coupled with lions in a SIR model, the erratic patterns of CDV spatial spread were similar to
those seen in lions in 1994. The results suggest that lions are a non-maintenance population for canine distemper
virus, and more broadly address issues of spatial disease ecology and multi-host pathogens.

Fri

11:40

Beyond the disease: seroprevalence of Toxoplasma gondii in a declining native mesocarnivore B. Fancourt,
(Bronwyn.Fancourt@utas.edu.au), Uni.Tasmania, Australia, S. Nicol, (s.c.nicol@utas.edu.au), M. Jones,
(menna.jones@utas.edu.au), C. Johnson, (c.n.johnson@utas.edu.au) The eastern quoll (Dasyurus viverrinus) is an
intermediate Australian carnivore undergoing severe and rapid decline in its last remaining refuge. Reasons for the
decline are not understood. However, possible competitive release of feral cats (Felis catus) with the loss of Tasmanian
devils (Sarcophilus harrisii) may be triggering further trophic cascades that could negatively impact species such as
eastern quolls through increased predation, competition and exposure to diseases such as toxoplasmosis. Eastern
quoll populations were screened for seroprevalence of Toxoplasma-specific IgG antibodies. Significant differences
were found between sites, with seroprevalence 5 times higher at sites with declining quoll populations. However,
survivorship did not differ significantly between seropositive and seronegative individuals. Despite their high
susceptibility to T. gondii infection, eastern quoll populations do not appear to be limited by toxoplasmosis. Higher
seroprevalence confirms greater exposure to feral cats at declining sites, suggesting increased predation and
competitive exclusion may be associated with quoll declines.

Fri

12:00

What’s in a strain? Fast tumour evolution and host population decline in Tasmanian devil facial tumour disease
R. Hamede, (rkhamede@utas.edu.au), Uni.Tasmania, Hobart, Australia, M. Jones, (menna.jones@utas.edu.au), A-M.
Pearse, (PearAnne-Maree.Pearse@dpipwe.tas.gov.au), Dept.Primary Ind., Parks, Water & Environ., Tasmania, K.
Swift, (Kate.Swift@dpipwe.tas.gov.au) Devil facial tumour disease (DFTD) is an emerging infectious cancer threatening
the Tasmanian devil with extinction. The recent discovery of four different tumour strains has given scope for studying
selective mechanisms involved in host tolerance, pathogen virulence, transmission dynamics and rapid evolutionary
outcomes in the devil and its tumour. In this seven-year longitudinal study, we followed the epidemiology and temporal
response of a population subject to a progressive change in two different tumour types, tetraploid and diploid forms.
Reduced effects of DFTD at a population level and longer survival of infected individuals were associated with the
tetraploid tumour strain. The diploid strain was associated with a sudden population decline, rapid increase in disease
prevalence and significant reduction in population age structure. Our results highlight the importance of understanding
the epidemiological and evolutionary dynamics of pathogens for managing emerging wildlife diseases and predicting its
potential long-term effects on host populations.

Fri

12:20

Development of the marsupial immune system J. Old, (j.old@uws.edu.au), Hawkesbury Uni.Western Sydney,
Penrith, New South Wales, Australia At birth marsupials lack mature immune tissues and are unable to mount specific
immune responses. Therefore, unlike their eutherian counterparts, the immune tissues in marsupials develop ex-utero
in a non-sterile pouch environment, making them ideal models for studying the development of the immune system of
mammals. To date, the development of the immune system in marsupials has largely been restricted to histological
descriptions of the developing immune tissues. Mostly this has been due to the difficulties of identifying specific
immunological cell markers with low genetic conservation compared to known eutherian immunological cell markers
and, hence, a lack of antibodies that cross-react to specific immunological cells. With the advent of new genomic
technologies and the genome of some marsupials recently becoming publicly available, identification of key
immunological cell markers and related proteins is becoming a reality. Progress to date on determining how the
marsupial immune system develops will be discussed.

Fri

12:40

9. Scale dependencies in mammalian evolutionary ecology: from individual behaviours to coevolution Kotler; Ben
Gurion; Brown, Chicago; Morris Lakehead

Fri

09:00

Scaling the walls of species interactions with lemming behaviour D. Morris, (douglas.morris@lakeheadu.ca),
Lakehead Uni., Thunder Bay, Ontario, Canada, A. Dupuch, (angelique.dupuch.1@ulaval.ca), Laval Uni. The struggle for
existence underlying adaptive behaviour must necessarily yield demographic consequences that translate into the
dynamics of populations and communities. In the same vein, competitive and predator-prey interactions that influence
patterns of distribution and abundance should cascade across scales such that different behaviours can nevertheless be
traced to the same root cause. Our studies on two species of lemmings are consistent with this view. The two species
differ in microhabitat use, habitat selection and vigilance that would normally be attributed to predation risk. Yet, at each
scale, the lemmings’ behavioural repertoire best reflected differences in intra- and inter-specific density. We tentatively
attribute the results to another component of scale and adaptive behaviour. Lemmings seek safety when it is made
available to them, but far-ranging predators equalize risk across habitats.

Fri

09:00

Evolutionarily convergent yet behaviorally divergent: cross-continental predator-prey cross exposure S. Bleicher,
(sbleic2@uic.edu), Uni.Illinois, Chicago, USA, J.S. Brown, (squirrle@uic.edu), B.P. Kotler, (kotler@bgu.ac.il), Ben Gurion
Uni.of the Negev, K. Embar, (embarkeren@gmail.com) Desert dunes in the Mojave Desert (new world) and the Negev
Desert (old world) offer strong examples of convergent evolution throughout the species community. Four species of
rodents were examined: from the old world Allenby’s gerbil and the greater Egyptian gerbil and from the new world desert
pocket mouse and Merriam’s kangaroo rat. All species were exposed in a comparative study to both the sidewinder
rattlesnake (New World) that possess the adaptive breakthrough of heat sensing pits and to the Saharan horned viper (Old
World) that is moonlight restricted. The rodents’ response to the snakes was recorded using a micro-ecological
experimental chamber and the initial response was compared to the response post two months of exposure. Each species
applied a unique predator evasion strategy. The pocket mice applied an evasive strategy, the gerbils shifted opinions and
the kangaroo rats guarded the restricted viper.

Fri

09:20

Macroevolution meets microecology: intercontinental wide consequences of compromise-breaking adaptations
Burt Kotler (kotler@bgu.ac.il), Ben-Gurion Uni.of the Negev, Ben-Gurion, Israel, J.S. Brown, (squirrel@uic.edu), Uni.Illinois
at Chicago, Chicago, Illiinois, USA Desert rodent assemblages from around the world provide convergent, but independent
crucibles for testing theory and deducing general ecological principles. The heteromyid rodents of North America and the
gerbils of the Middle East provide similar sand-dwelling, granivorous assemblages of species that are subject to tradeoffs of
food and safety. Both face predation from owls and vipers, but the North American species possess unique traits that may
represent macroevolutionary breakthroughs: rattlesnakes have infra-red sensitive sensory pits, and heteromyids have
cheek pouches. To test their significance, we brought together two gerbils, a kangaroo rat, a pocket mouse in a common
setting, and quantified the foraging behavior of each. Rodents showed similar abilities and behaviors when foraging in the
face of evolutionarily familiar predators, but misestimated the abilities of evolutionarily novel predators. Their abilities to
manage risk improved with experience. Evolutionary history, macroevolutionary traits, and experience all contribute to risk
management.

Fri

09:40

From individuals to phylogenies P. Lundberg, (Per.lundberg@biol.lu.se), Lund Uni., Sweden I will present an ecoevolutionary model based on individual fitness functions from which adaptive radiations and entire phylogenies can be
derived. I will demonstrate under which ecological conditions niche conservatism is expected and how that affects the
phylogenetic signal in metacommunities emerging from a single lineage. This co-evolutionary theory can recover a number
of empirical patterns relating to species coexistence, niche partitioning,and the biogeography of adaptive radiations.

Fri

10:00

Parasites in a landscape of fear E. Arnold, (erabug@gmail.com), Uni. Illinois, Chicago, Illinois, USA, J. Brown,
(squirrel@uic.edu) Many studies have documented habitat features that influence a prey’s perceived risk of predation.
Ectoparasites may also experience spatial variability in risk, albeit within a non-traditional environment while experiencing a
non-traditional source of risk. It seems probable that ectoparasites such as fleas, ticks, mites, and lice, feeding from the
surfaces of vertebrates or other hosts, experience spatial heterogeneities on their hosts in terms of host grooming,
harassment, and removal. We tracked the feeding location and success of larval black-legged ticks (Ixodes scapularis) on
white-footed mice (Peromyscus leucopus). We used path analysis to evaluate whether fixed factors such as host sex,
number of ticks applied, and grooming restraint directly or indirectly affect several measures of tick success. Mapping a
parasite’s landscape of fear on a particular host species allows comparison of host quality - an important consideration for
vector-borne diseases.

Fri

10:20

Drivers of baboon social network dynamics: how the socioecological landscape influences individual behaviour
D. Murphy, (d.murphy@abdn.ac.uk), Uni. Aberdeen, Aberdeen, UK., D. Lusseau, L. Barrett, Uni. Lethbridge, Alberta,
Canada, P. Henz The need to balance the costs and benefits of group living is thought to be an important driver in the
evolution of social behaviour. Social animals, such as chacma baboons, interact and associate with their group mates in a
non-random manner in a number of overlapping behavioural contexts. Behaviour at the individual level thus creates a
social environment at the population level, which in turn influences individual behaviour. Social network analysis allows us
to examine animal societies at both the individual and the population level, and at scales in between. Our results suggest
that female baboons’ interaction patterns are driven by female social factors, male influences, and local environmental
conditions. Furthermore, variations in the socio-ecological landscape do not affect the social network as a whole, but
influence each behavioural network in different ways. Baboons must balance individual needs for resources against the
need to maintain social ties within the group.

Fri

11:20

Bell

Grey squirrels and fox squirrels: from foraging behaviors to coexistence to invasive species ecology J. Brown,
(squirrel@uic.edu), Uni. Illinois, Chicago, Illinois, USA Two squirrel species tell a tale of evolutionary ecology. Both fox
squirrels (Sciurus niger) and grey (S. carolinensis) feed more thoroughly near an Oak tree than away – sensible behaviors
for squirrels confronting predation. They coexist via a tradeoff between managing predation risk and resource competition.
Slight differences in evolutionary aptitudes explain small differences in size, color and temperament. As joint invasive
species, the food-safety tradeoff may explain how the two species divvy up the west coast of North America. This tradeoff
can explain why grey-and not fox-squirrels have invaded Europe. What is the European red squirrel (S. vulgaris) to do? I
suggest that squirrels (Sciuridae) compete for similar niche space versus crows and jays (Corvidae) – sciurids more
diverse and successful in North America, whilst corvids are more diverse and successful in Europe. The red squirrel may
be caught between a rook (large nut caching crow) and a hard place (grey squirrels).

Fri

11:40

Producers, scroungers and community structure W. Vickery, (Vickery.William@uqam.ca), Uni.du Québec, Montréal,
Canada, Montréal, Quebec, Canada There is now a large body of evidence that animals scrounge at frequencies
predicted by Producer-Scrounger models. It has also been suggested that scrounging can affect population growth rates
and population stability. Here, I explore the effects which scrounging may have at the community level. I will show that
sciurid rodents scrounge food patches found by others. Within species, scrounging frequencies increase with patch
richness as predicted by PS models. Of interest to this study, red squirrels (Tamiasciurus hudsonicus), grey squirrels
(Sciurus carolinensis) and eastern chipmunks (Tamias striatus) scrounge from one another. Scrounging frequencies vary
according to who is scrounging from whom. Furthermore, these species-vs-species specific rates vary with patch richness
as does the rate of producing of two of the three species. The pattern of variation in scrounging frequencies and producing
rates suggests a mechanism of species coexistence which may contribute to species richness within animal communities.

Fri

12:00

Habitat selection and behavioral responses of grey duikers to heterospecific alarm calls A.M. Kuczynski,
(amy.kuczynski@ttu.edu), Texas Tech Uni., Lubbock, Texas, U./S.A., K.A. Schmidt Most organisms face a tradeoff
between engaging in routine activities and avoiding predation. Predation risk varies both spatially and temporally. Thus, it
behoves prey to obtain accurate and updated information about predation risk. Information from the soundscape, such as
prey alarm calls, provides a source of information, and when heterospecifics share the same predators, we predict that prey
species will eavesdrop on heterospecifics alarm calls. To test this hypothesis, we studied two coexisting antelope species:
bushbuck and grey duiker. We used giving-up densities (GUDs) to quantify duiker’s perceived predation risk in response to
experimental broadcast of alarm calls of the sympatric bushbuck. GUDs, scan rate and percent time vigilant were
significantly higher during alarm calls nights than control nights. Changes in perceived risk was also influenced by habitat
features at different scales. We discuss these results in light of the role of information on altering how prey use landscapes.

Fri

12.20

Legacies of foraging and predation past: what does life in the lab select for? S. Troxell-Smith, (stroxe2@uic.edu),
Uni.Illinois, Chicago, USA, M. Tutka, (mtutka2@uic.edu), J. Albergo, (albergo1@uic.edu), J.S. Brown (squirrel@uic.edu)
We assessed the responses of three strains of Mus musculus (wild-caught, laboratory, and transgenic “fearless” strains) to
simulated cues of predation risk and foraging challenges. We predicted: 1) wild mice would prefer foraging in safe (covered)
food patches more than other strains; 2) auditory cues of predation would reduce foraging of wild mice, but not the
laboratory strains; and, 3) alternating resource location within a patch would influence foraging of all strains. We found that:
1) all strains preferred foraging in safe patches; 2) there was no effect of auditory cues on foraging; and, 3) the strains
differed in their ability to assess and respond to seed location within the patch. Our results indicate that while fear
responses may be waning in the laboratory and “fearless” strains, they may be gaining the ability to forage more effectively
than their wild counterparts.

Fri

12:40

30. Trophic cascades, ecological restoration and conservation of mammals Ritchie, Deakin; Venter, S.Afr.

Fri

09:00

A monument to predator xenophobia: ecological and economic impacts of the world's longest fence
E. Ritchie, (e.ritchie@deakin.edu.au), Deakin Uni., Victoria, Australia, C. Bradshaw Australia has lost more
mammal species in recent centuries than anywhere else. Implicated in these extinctions are the combined impacts
of introduced mesopredators and overabundant herbivore populations. Recent evidence suggests the impacts of
these species are exacerbated where a native apex predator, the dingo, is either absent or reduced in numbers. The
construction of the world’s longest fence, the dingo barrier fence (DBF), has greatly impeded the ecological role of
dingoes. Here, we objectively quantify the relative impacts of the DBF – in ecological, economic and political terms.
Based on this knowledge we conduct a mind experiment where we propose the removal of the fence. Using the
most realistic projections, we estimate the likely changes to stock mortality rates and redistributions of
mesopredators and macropods. We also estimate the savings associated with possible reductions to predator and
pest species control and threatened species recovery programs. Ultimately, we objectively contrast the benefits and
costs from these combined perspectives to provide evidence-based policy recommendations to advocate for the
preservation or removal of the fence.

Fri

09:00

The extirpation of a top predator is linked to shrub encroachment in an arid landscape C. Gordon,
(c.gordon@uws.edu.au), Uni. Western Sydney, Sydney, Australia, M. Letnic, (m.letnic@unsw.edu.au), B. Moore,
(b.moore@uws.edu.au) Top predators can influence trophic interactions within ecosystems through the suppressive
affects they have on herbivores and mesopredators. Although often functionally important, top predators have been
extirpated from vast areas of the Earth. Here, we ask if trophic cascades triggered by top-predator removal could be
a global driver of shrub encroachment. Shrub encroachment refers to the increased abundance of woody shrubs
which has occurred throughout the world’s arid lands. Using aerial photographs spanning 51 years we show that
suppression of the top predator, the dingo, is linked to increased shrub cover in the Strzelecki Desert, Australia.
Using structural equation modelling and contemporary patterns of mammal and shrub abundance, we show evidence
that dingo removal facilitates shrub encroachment by relaxing a recruitment bottleneck limiting shrubs. This may
occur because predators of shrub seeds and seedlings are suppressed by mesopredators in the absence of toppredators.

Fri

09:20

A top predator creates a safer environment for an endangered rodent by suppressing abundance of an
invasive mesopredator? M. Letnic, (m.letnic@unsw.edu.au), Uni.New South Wales, Australia, C. Gordon,
(c.gordon@uws.edu.au) Uni.West Sydney, Australia The mesopredator release hypothesis (MRH) predicts that
reduced abundance of top-order predators results in an increase in the abundance of smaller predators
(mesopredators) due to a reduction in intra-guild predation and competition. The irruption of mesopredators that
follows the removal of top-order predators can have detrimental impacts on the prey of the mesopredators. Here, we
tested predictions made according to the MRH and foraging theory by contrasting the abundances of an invasive
mesopredator (red fox) and an endangered prey species (dusky hopping mouse, Notomys fuscus), predator diets,
and N. fuscus foraging behaviour where a top-predator the dingo was common and rare. Our results suggest that
mesopredator suppression by a top predator can create a safer environment for prey species where the frequency of
fatal encounters between predators and prey is reduced and the non-consumptive effects of predators are lower.

Fri

09:40

Humans and their role as trophic regulators: a case study of the dingo in Australia T. Newsome,
(tnew5216@uni.sydney.edu.au), Uni. Sydney, New South Wales, Australia, C.R. Dickman,
(chris.dickman@sydney.edu.au), P.J.S. Fleming (peter.fleming@dpi.nsw.gov.au) Trophic cascades occur when
higher predators alter the abundance or behavioural traits of their subordinate predators or prey, thereby enhancing
the survival of the next lower trophic level. Among Australian mammals, the dingo (Canis lupus dingo) is a toppredator and potential trophic regulator: if they suppressed the European red fox and feral cat, they would enhance
mammalian prey populations. Yet, there is considerable debate about whether or not dingoes are top-predators and
trophic regulators and whether anthropogenic changes could prevent dingoes from fulfilling their roles. To explore
this, we compared the ecology of the dingo in areas with and without human-provided resources. Overall, our results
demonstrated that human-provided resources can influence the dietary preferences, home-range, activity and
sociality of the dingo. Therefore, access to such resources potentially allows synanthropic dingoes to elevate or
decrease their predatory impacts on co-occurring prey species and thus alter trophic cascades.

Fri

10:00

Who is Australia’s apex predator? The identity of the dingo and its impacts in eastern Australia M. Crowther,
(mathew.crowther@sydney.edu.au), Uni. Sydney, Sydney, Australia, N. Colman, (N.Colman@uws.edu.au), Uni.
Western Sydney, M. Letnic, (m.letnic@unsw.edu.au), Uni. New South Wales, Australia The dingo (Canis lupus
dingo) has been demonstrated to have major ecological impacts in Australia’s arid ecosystems. However, due to a
lack of a type specimen and two centuries of potential hybridisation with domestic dogs, it is uncertain what
constitutes a modern dingo. It is also uncertain whether its identity has a bearing on its ecological role. We provide
a revised description of the dingo based on pre 1900 CE specimens, and relate it to modern dingoes. We also
demonstrate that similar ecosystem regulatory effects are provided by dingoes in the forests of eastern Australia,
where hybridisation may be extensive, to that of arid Australia. These results provide challenges to land managers
on how best to manage Australia’s terrestrial apex predator.

Fri

10:20

PFC G007

Carnivore interspecific competition and spatial games: implications for behaviourally explicit trophic
cascades A. Vanak, (avanak@atree.org), Ashoka Trust for Res.Ecol.& Environment, Bangalore, India, D. Fortin,
(fortin@bio.ulaval.ca), Uni. Laval, Canada, M. Thaker, (mthaker@ces.iisc.ernet.in), Indian Inst. Sci., R. Slotow,
(slotow@ukzn.ac.za), Uni. KwaZulu-Natal, South Africa Most ecosystems have multiple predator species that not
only compete for shared prey but also pose direct threats to each other with ecosystem-wide cascading effects. To
understand behavioural mechanisms of coexistence, we examined the concurrent fine-scale movement decisions of
almost all individuals of four large mammalian carnivore species in a closed terrestrial system. We found that the
intensity of intraguild interactions did not follow a simple hierarchical allometric pattern, as spatial and behavioral
tactics of subordinate species changed with threat and resource levels across seasons. The greatest cost (intraguild
predation) for subordinate carnivores was spatially coupled with the highest potential benefit of resource acquisition.
Coexistence of multiple carnivore species has typically been explained by dietary niche separation, but our multiscaled movement results suggest that differences in resource acquisition may instead be a consequence of avoiding
intraguild competition. We illustrate how hierarchical behavioral interactions of carnivores may drive spatially explicit
trophic structures in communities.

Fri

11:40

Mammal defaunation as surrogate of trophic cascades in a biodiversity hotspot M.L. Jorge,
(maluspj@gmail.com), UNESP, Rio Claro, SP, Brazil, M. Galetti, (mgaletti@rc.unesp.br), M.C. Ribeiro,
(mcr@rc.unesp.br), K.M. Ferraz,(katia.ferraz@usp.br), Uni.Sao Paulo, Piracicaba, Sao Paulo, Brazil Preserving
large tracts of natural habitats is essential to maintain biodiversity. Nevertheless, even large areas may still suffer
from less ‘‘visible’’ impacts such as loss of ecological processes. Because mapping ecological processes over large
scales is not practical, an alternative is to map surrogate species that are key to those processes. In this study, we
chose four keystone species of Neotropical mammals (jaguar, tapir, white-lipped peccary, and muriqui) in an
ecosystem with an long history of human impact (the Atlantic Forest) to test whether areas with native forest still
harbor ecological processes that may guarantee long-term ecosystem maintenance. We gathered data from 94
locations with recent presence of the four species. Our results reveal that 88% of what remains of the Atlantic forest
is depleted of all four surrogate species and only 16% is suitable to all four of them. Our study highlights the
importance of looking beyond land cover to fully depict intactness of natural areas, and suggests that ecosystems
with a long history of human impact (such as the Atlantic Forest) may be suffering from ecological impacts not seen
at a first glance.

Fri

12:00

Incorporating habitat availability into systematic planning for landscape restoration: a species specific
approach for an Atlantic Forest mammal R. Crouzeilles, (renatocrouzeilles@gmail.com), Fed. Uni. Rio de
Janeiro, Rio de Janeiro, Brazil, H. Beyer, (h.beyer@uq.edu.au), Uni.Queensland, Australia, M. Mills,
(morena.mills@uq.edu.au), H. Possingham, (h.possingham@uq.edu.au) Habitat availability for species depends not
only on the size of habitat patches but also on the spatial configuration of the landscape. Patch size is related to
viability of populations within the habitat patch, while spatial configuration is related to dispersal ability and
metapopulation dynamics. We used systematic planning to identify priority landscapes for restoration by maximizing
habitat availability and/or minimizing land acquisition cost for ocelot (Leopardus pardalis) within two scales: Brazilian
Atlantic Forest and its Biogeographical Sub-Regions (BSRs). The restoration effectiveness was identified through
the strategy resulting in the best benefit of future habitat availability per unit cost. The strategies in BSR scenarios
presented lower land acquisition cost and higher future habitat availability than in Atlantic Forest scenarios.
Allocating resourses to land acquisition for landscape restoration is more beneficial in BSR than Atlantic Forest
scenarios. Some BSRs are highly fragmented and demand more effective actions.

Fri

12:20

Predator-prey interactions detected by the use of individual transponders in prey species T.R. Diniz-Reis,
(thaisdinizreis@usp.br), Uni. Sao Paulo, Piracicaba, Brazil, P.S. Martin, (paula.sanchesmartin@gmail.com),
L.M. Verdade, (lmverdade@usp.br) Recent studies report the presence of wild mammals in agricultural landscapes.
However, their use of space and diet in these areas are still poorly known. In this study we detected predator-prey
interactions by the use of transponders (subcutaneous microchips) previously implanted in small rodents as
individual markers, subsequently found in feces from mesocarnivores in a landscape composed by eucalyptus
plantations as matrix and remnants of native vegetation (a transaction between Cerrado and semideciduous forest in
variable stages of succession) in southern Sao Paulo State, Brazil. Transponders previously implanted in
Oligoryzomys flavescens (Of), O. nigripes (On) and Necromys lasiurus (Nl), were recovered in feces from
Chrysocyon brachyurus (Cb), Nasua nasua (Nn), Eira barbara (Eb) and Leopardus tigrinus (Lt). The present results
suggest that the use of transponders in individual small rodents marking might be useful to assess their use of space
as well as their predators’ diet, including accurate biomass of prey.

Fri

12:40

Local and landscape-scale constraints on the response of a keystone rodent to habitat restoration
B. Cosentino, (cosentino@hws.edu), Hobart & William Smith Coll., Geneva, New York, USA, R. Schooley,
(schooley@illinois.edu), Uni. Illinois, Illinois, USA, B. Bestelmeyer, (bbestelm@ad.nmsu.edu), United States Dept.
Agricult., Jornada Expt. Range, J.M. Coffman, (johncoffman@gmail.com) Restoration efforts are focused on
reestablishing suitable biotic and abiotic conditions at a local scale, but responses of mammals to restoration also
may be constrained by landscape-scale factors. We examined the relative importance of local and landscape-scale
constraints on the response of the banner-tailed kangaroo rat (Dipodomys spectabilis) to restoration of Chihuahuan
Desert grasslands in New Mexico, USA Restoration sites were treated with herbicide to control shrubs. We
evaluated whether abundances of D. spectabilis depended on treatment age, local habitat quality (vegetation and
soil structure), and landscape factors (treatment area and isolation). Abundance was greater on sites treated with
herbicide than on untreated references due to reduced shrub cover. However, D. spectabilis exhibited a lagged
response (decade or more) to restoration due to limited connectivity to source populations. Recolonization by D.
spectabilis depends strongly on the spatial configuration of treated areas, which supports a landscape mosaic
approach to restoration.

Fri

14:00

Prey preferences of large predators M. Hayward, (m.hayward@bangor.ac.uk), Uni. Bangor, Gwynedd, UK,
G. Kerley, (graham.kerley@nmmu.ac.za), Nelson Mandela MU, South Africa We identified the species optimally
foraged upon by several large predators (preferred prey species), which led to an ability to predict the diet and
carrying capacity of African predators. Lions preferentially kill 5 species within a weight range of 190-550 kg,
leopards preferentially kill 3 species within between 15-45 kg, cheetah preferentially kill 5 species within a range of
14-40 kg and wild dogs kill 4 species preferentially within a range of 10-31 kg. Tigers preferentially kill wild boar and
sambar, and present a close evolutionary relationship with the cervids. Wolves prefer red deer/elk throughout their
Holarctic range. Snow leopard inhabit resource scarce environments and theoretically should be generalists but they
significantly prefer blue sheep and Siberian ibex. Spotted hyaenas are alone in their generalist predatory nature,
whereas all other predators studied to date exhibit strong specialisations for preferential predation. I outline planned,
theoretical studies.

Fri

14:20

36. Invasive mammals: impacts, control and mitigation McDonald, Exeter

Fri

09:00

Modelling capture histories and the decline of a culled American mink population using
hierarchical models X. Lambin, (x.lambin@abdn.ac.uk), Uni. Aberdeen, Aberdeen, UK, T. Cornulier,
(t.cornulier@gmail.com), I. Macleod, (Iain.Macleod@snh.gov.uk) Scot.Nat.Heritage, M. Oliver,
(m.k.oliver@abdn.ac.uk) We evaluated the effectiveness of an ongoing attempt to eradicate American
mink from the Outer Hebrides islands west of Scotland. Using hierarchical models and mink capture
histories; we estimated the number of individuals that escaped bi-annual 4 days trapping sweeps per
habitat compartment. Trappability of 30% per night implies 24% of females escaped capture. Each
produced 0.33 adult female annually and movement rates were very high. We estimate the number of
breeding females was reduced by 80% in four years and that there is a high probability mink will be
eradicated by 2017. The key features that affected success are the combination of high mink mobility,
the fact that not all mink are caught in a trapping sweep and, crucially, the fact that only a fraction of a
habitat compartment could feasibly be trapped in a season. Temporal refuges and high mink mobility
increased mink resilience in the face of trapping.

Fri

09:00

Range expansion of an invasive species through a heterogeneous landscape – an example using
American mink in Scotland E. Fraser, (elaine.fraser@abdn.ac.uk), Uni.Aberdeen, Aberdeen, UK, X.
Lambin, (x.lambin@abdn.ac.uk), J. Travis, (justin.travis@abdn.ac.uk), D. Macdonald,
(david.macdonald@zoo.ox.ac.uk), WILDCRU, Uni.Oxford, UK The impact of invasive species is one of
the main causes of biodiversity loss worldwide and as a result there is much interest in understanding the
pattern and rate of expansion of species outside their native range. Classic diffusion theory assumes
symmetrical, radial expansion from a central point and although this assumption can occasionally be
supported empirically, it does not account for the common occurrence of habitat heterogeneity or multiple
introduction points across the invaded range. Using the example of American mink in Scotland, we have
established the pattern and rate of expansion of an invasive species and concluded that temporal and
spatial variation in range expansion is attributable to heterogeneity within the landscape. We also used a
newly developed individual-based model to simulate range expansion and concluded that long distance
dispersers do not necessarily facilitate range expansion when availability of suitable habitat occurs in
narrow strips and/or is fragmented.

Fri

09:20

The role of life histories in the success of mammalian invasions I. Capellini,
(I.Capellini@hull.ac.uk), Uni. Hull, Hull, UK, J. Baker, C. Venditti, Univ. Reading, Reading, UK Whether
invasive species share key adaptations that underlie their success outside their native range is
controversial. High reproductive rates should promote invasion by allowing small introduced populations
to escape extinction by stochasticity and subsequently colonize vast areas. Support for this hypothesis is
mixed and limited to the establishment phase. Using phylogenetic comparative methods and the largest
dataset ever collected on historical records of mammalian introductions at the global scale, we show that,
amongst established alien mammals, those producing larger and more frequent litters are more likely to
spread into non-native environments. Conversely, establishment success is unrelated to life histories
and is only affected by the magnitude of introduction effort. Thus, the determinants of success in
mammals vary across invasion stages and conclusions on species’ potential for invasion based on
studies at earlier invasion stages, like establishment, cannot be easily applied to later stages, such as
spread. Our results also highlight fundamental differences for the role of life histories in mammals with
what has been reported for other lineages.

Fri

09:40

Viewing invasive species as habitat components: Abert’s squirrel (Sciurus aberti) introductions
to montane habitat isolates J. Koprowski, (squirrel@ag.arizona.edu), Uni.Arizona, Tucson, Arizona,
USA, J.J. Derbridge, (derbridge@email.arizona.edu) Biological invasions have four stages: transport,
establishment, spread, and impact. Often we focus heavily on the first three stages; however, strategies
to cope and mitigate impacts of non-natives that are well-established are a critical need. Abert’s squirrels
(Sciurus aberti) were purposefully introduced during the 1940s into montane forest isolates in the
southwestern United States to increase recreational hunting opportunities. The species was believed to
be an obligate of low-elevation ponderosa pine (Pinus ponderosa) forests; however, invaded high
elevation forests where impacts were viewed initially as minimal. Our research suggests that Abert’s
squirrels actively compete for food stores and negatively impact space use and demography of native
species. Furthermore, introduced Abert’s squirrels respond to forest thinning and disturbance positively
and in opposition to native species. Habitat planning for climate change and forest management requires
that we view such long-term non-native residents essentially as habitat components when devising
informed management strategies.

Fri

10:00

PFC 2026

Can we reverse the state-shift to invasive mammal-dominated communities? M. Jones,
(Menna.Jones@utas.edu.au), Uni.Tasmania, Hobart, Tasmania, Australia, T. Hollings,
(Tracey.Hollings@utas.edu.au), H. McCallum, (Hamish McCallumh.mccallum@griffith.edu.au), Griffith
Uni., Brisbane, Queensland, Australia, C. Johnson, (Christopher.Johnson@utas.edu.au) Australian
mammal communities are in an invasive-dominated state following the sequential introduction over 5,000
years of placental carnivores and herbivores, with high levels of local and global extinction. Restoration
of native mammal faunas at large scales is difficult, with roles for both baiting and trophic control through
restoration of top predators. Tasmania had the world’s most intact marsupial carnivore guild and mammal
fauna. Dramatic population declines of the Tasmanian devil to a novel transmissible cancer is associated
with increased activity of introduced cats and rodents, and declines in the smallest marsupial
mesocarnivore and native rodents. These changes indicate a shift toward the invasive state seen on the
Australian mainland. Restoration of top down control on mammal communities by devils, in Tasmania,
on offshore islands, and on the Australian mainland in areas where dingoes cannot live, is key to
mammal conservation but complicated by the unusual disease and by complex multi-pest foodweb
dynamics.

Fri

10:20

Invasive rodents on tropical islands: ecology and eradication confirmation A.S. Herrera,
(asam050@aucklanduni.ac.nz), Uni. Auckland, Auckland, New Zealand Eradicating invasive rodents
from islands, a proven valuable tool for conservation, is now considered as “regular practice” in
temperate ecosystems. Within the tropics, however, improvements are urgently needed. Field work was
conducted in the Mexican tropics; data from six populations (Rattus rattus and Mus musculus) were
gathered along three years, to study their morphological and ecological attributes. “Absence confirmation
protocols” were developed to estimate the probability of persistence immediately after eradication
attempts. Main results will be discussed: 1) rodent populations on tropical islands are up to ten times
more abundant that those on temperate islands; 2) rodent abundance and fluctuations differ between
tropical-dry and tropical-wet islands; and, 3) five of these populations were eradicated with rapid
confirmation of success through the spatial-survey model. Understanding the ecology of the target
populations, as well as employing formal ways to evaluate absence, is essential to improve pest
management projects in the tropics.

Fri

10:40

Targeting bottom-up processes to improve invasive mammal control G. Norbury,
(norburyg@landcareresearch.co.nz), Landcare Res., Alexandra, New Zealand, A. Glen,
(glena@landcareresearch.co.nz), R. Pech, (pechr@landcareresearch.co.nz), A. Byrom,
(byroma@landcareresearch.co.nz) New Zealand’s native biota evolved in the absence of terrestrial
mammals, so is particularly vulnerable to predation and herbivory by invasive mammals. These threats
are inter-dependent because in many cases, invasive mammals are influenced strongly by non-native
species in other trophic levels. For example, in forest ecosystems stoat abundance is determined by
outbreaks of rodents; and in dryland ecosystems, ferret and cat abundance by rabbits, rabbits by invasive
agricultural pasture species, and possums by invasive shrub species. Conservation management has
tended to focus on the immediate threat, i.e. a single mammal species high up the food chain. We argue
that improved conservation outcomes will be achieved by integrating control of these species with
disruption of the bottom-up processes that maintain them. This approach not only reduces the immediate
threat, but also reduces the impacts of non-native species at lower trophic levels and, in some cases,
leads to sustainable damage mitigation.

Fri

11:00

Detecting muntjac deer (Muntiacus reevesi) at low densities with camera traps K. Hogg,
(khogg04@qub.ac.uk), Queen's Uni.Belfast, Belfast, UK, M. Freeman, (mfreeman02@qub.ac.uk), J.
Dick, (j.dick@qub.ac.uk) Reeves’ muntjac is an invasive species that has expanded in range
dramatically since its introduction into the UK, and at high densities, can have detrimental effects on the
environment. However, detecting new muntjac invasions, and estimating their abundance is challenging
as they often go unnoticed until a population has become established. Recent muntjac escapes in N.
Ireland prompted this study which aimed to: 1) determine if muntjac can be detected at low densities
using camera traps; 2) estimate the density of muntjac using the Random Encounter Model; and, 3)
determine the age, sex and activity patterns of muntjac within the invaded area. We were able to detect
muntjac at low densities throughout the study area and estimated densities were within the expected
range for a population in the early stages of establishment (3.62/km 2). Expanding this investigation will
help managers make informed decisions regarding the control of invasive mammals.

Fri

11:40

A red squirrel (Sciurus vulgaris) population in Ireland in competitive release from the invasive
grey squirrel (Sciurus carolinensis) E. Sheehy, (emmasheehy@gmail.com), Nat. Uni. Ireland,
Galway, D. O'Meara, Waterford Inst. Tech.(domeara@wit.ie), C. O'Reilly, (coreilly@wit.ie), C. Lawton,
(colin.lawton@nuigalway.ie) Following a national survey in 2007 which suggested that the usually
invasive grey squirrel population in the midlands of Ireland had gone into decline, a detailed distribution
survey of the area was carried out and has confirmed that the grey squirrel is now rare in some counties
in which it had previously been well established. The distribution survey also concluded that the red
squirrel is once again common and widespread in these regions after an absence of 30 years. Results of
a live trapping program confirm the red squirrel population to be in competitive release and the grey
squirrel to be present only at a very low density. The grey squirrel continues to thrive in other areas of
the country. Results from a pine marten diet and density study will also be discussed, alongside the
theory that differences in pine marten density could influence regional squirrel population dynamics.

Fri

12:00

Diet of the raccoon dog (Nyctereutes procyonoides) from western Poland, based on stomach
contents and faeces analyses N. Osten-Sacken, (natalioss.osten@gmail.com), Adam Mickiewicz Uni.,
Poznan, Poland, L. Rychlik, (rychliklesz@gmail.com) Materials for dietary analyses were collected
during 2007 - 2011 in two localities in western Poland: “Ujście Warty” National Park (UWNP; 20
stomachs of dead raccoon dogs, 551 faecal samples) and Bogdaniec Forest District (BFD; 19 stomachs,
349 faeces). In the stomachs from UWNP, the highest mass of weighed contents found in all seasons
was amphibians and birds, whereas the relative frequency of occurrence (% RFO) was highest for
insects, amphibians and plants. In autumn, insectivores were also frequently eaten. In BFD, the highest
mass found was birds, carrion of ungulates and amphibians, but % RFO was highest for insects and
plants, followed by insectivores, rodents and amphibians. In the scats from both UWPN and BFD, the
estimated biomass was highest for carrion of ungulates and small mammals, whereas %RFO was
highest for plants, small mammals and insects. However, in UWPN, racoon dogs ate more biomass of
birds, amphibians and fish, and in BFD more plants.

Fri

12:20

Patterns of occurrence and abundance of small non-flying mammals of Mt. Sto Tomas, Luzon
Island, Philippines A.A. Reginaldo, (arisreginaldo@yahoo.com), Uni. The Philippines, Baguio, A.
Pauline O. de Guia, Uni. The Philippines, Los Baños Recent sampling of mammals along habitats with
varying levels of disturbance in many areas of the Philippines elucidate the effect of habitat disturbance
on the small, non-flying mammal assemblage in a given habitat, and the relative tolerance of some native
species. A standard mammal survey was conducted across a disturbance gradient, with an elevational
range of 1980-2200 m asl in Mt. Sto Tomas, Luzon Island, Philippines. Native species are generally
restricted and more common in intact forest habitats and the non-native species commonly occur in
disturbed to highly disturbed habitats. Initial finding also show that, a known specialist, Apomys datae,
also tolerates some disturbance, extending the knowledge about the specific responses of endemic
species. There is also a strong indication that each, non-native species responds differently to varying
types of disturbance.

Fri

12.20

Distribution and differential habitat associations of invasive European and endemic Irish hares
A. Hallam, (ahallam01@qub.ac.uk), Quercus, Queen’s Uni. Belfast, P. Prodöhl, (p.prodohl@qub.ac.uk),
W.I. Montgomery, (i.montgomery@qub.ac.uk), N. Reid, (neil.reid@qub.ac.uk) The European hare
(Lepus europaeus) is a globally distributed, open-grassland specialist. It was introduced to Ireland during
the mid-to-late 19th century for field sport and subsequently became established in the north. The
endemic Irish hare (L.timidus hibernicus) is of conservation concern and is a high priority species for
conservation action. Little is known about the degree of ecological overlap and potential for habitat
partitioning and resource-based competition between these species where they occur in sympatry. Using
data from nocturnal, line transect, spotlight surveys we examine variation in the distribution and
abundance of European and Irish hares and construct habitat models for both species. We present
evidence for the consolidation of the European hare population in its core range and discuss the possible
implications of changes in climate and land-use.

Fri

12:40

Invasional meltdown': species replacement and the demise of a Holocene legacy
W.I. Montgomery, (i.montgomery@qub.ac.uk), Queen's Uni. Belfast, Belfast, UK., M. Lundy,
(Mathieu.Lundy@afbini.gov.uk), Agrifood & Biosciences Inst. N.Irel., Belfast, UK, N. Reid
(neil.reid@qub.ac.uk) Ireland has only two small mammal species dating from the early Holocene, the
pygmy shrew and the wood mouse. The bank vole arrived in the 1920s and the greater white toothed
shrew most likely in the 1990s. The latter's range is included within the former's range such that it is
possible to examine the impact of multiple of invasive species. Extensive, landscape scale surveys and
statistical modelling indicate the demise of the pygmy shrew where both invasives are present and a
decline in abundance of wood mice where bank voles are present. Species interactions suggest
invasional meltdown is occurring on a landscape scale. Potential mitigation may be brought about by
introducing more suitable habitat for indigenous species.

Fri

13:00

To Symposium No. 6
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Fri

09:00

Landscape conservation for Irish bats T. Aughney, (info@batconservationireland.org), Bat Conserv. Ireland,
Lisduff, Virginia, Cavan, Ireland, M. Lundy, (Mathieu.Lundy@afbini.gov.uk), Agrifood & Biosci. Inst., Belfast, UK,
W.I. Montgomery, (i.montgomery@qub.ac.uk), Queen's Uni. Belfast, UK, N. Roche,
(niamhr@batconservationireland.org) This project involved Bat Conservation Ireland in partnership with the Centre
for Irish Bat Research, providing a landscape conservation guide for the nine confirmed Irish bat species. Using the
existing database of species records, Maximum Entropy models (MEM) were constructed for each bat species.
Landcover (CORINE), topography, climate, soil pH, riparian habitat and human bias factors were included in the
models. Predictor layers were constructed on grids of increasing spatial scale. The results help explain patterns of
species’ occurrence and predict where species might occur. For each species, we also identified a ‘core favourable
area’. Roosting habitat preferences and maternity roost site characteristics were also examined. This combination of
analyses provides a picture of the broad scale patterns of occurrence and local roosting habitat requirements for bat
species. We discuss the potential applications of the results for bat conservation and landscape management in
Ireland.

Fri

09:00

Do pinewoods provide habitat for a deciduous forest specialist? A two-scale approach to the habitat
selection of Bechstein’s bat A. Arrizabalaga-Escudero, (arrizabalaga.aitor@gmail.com), Uni. Basque Country,
Leioa, The Basque Country, M. Napal, (maria.napal@ehu.es), E. Salsamendi, (egoitz.salsamendi@ehu.es), I. Garin,
(inazio.garin@ehu.es) We studied patterns of habitat selection by Bechstein’s bat (Myotis bechsteinii) in a large oldgrowth coniferous woodland of southern Spain at two spatial scales: macrohabitat and microhabitat. Tracking ten
lactating females, we analyzed habitat selection regarding forest type (coniferous vs. deciduous). At macrohabitat
level, M. bechsteinii did not show any selection pattern, whereas at microhabitat level, it selected small deciduous
tree patches interspersed within coniferous woodlands. Our results corroborate the perception of this species as
dependent on deciduous woodlands. Higher prey abundance and/or detectability may explain this preference.
Larger foraging home ranges and commuting distances as compared with other Mediterranean localities suggest that
this population inhabits a suboptimal environment in terms of habitat quality. We argue that this Bechstein’s bat
population has survived as a relict, probably as a consequence of fragmentation and transformation of deciduous
forest ecosystems. Therefore, conservation strategies should include protection and enhancement of unmanaged
deciduous forests.

Fri

09:20

Edge responses in habitat patches need to incorporate geometric effects: the case of two marsupials in
patches of Atlantic Forest S. Ribeiro, (suzyemidio@yahoo.com.br), Uni. Fed. do Rio de Janeiro, Rio de Janeiro,
Brazil, A.C. Delciellos, (anadelciellos@yahoo.com.br), J.A. Prevedello, (ja_prevedello@yahoo.com.br), USP, Brazil,
M.V. Vieira, (mvvieira@biologia.ufrj.br) Edge effects are usually quantified assuming that abundance of a species
would be uniform within a habitat patch if habitat quality were also uniform. This assumption ignores the geometric
edge effect (GEE), which tends to reduce abundance near the edges even in homogeneous habitat patches. We
evaluated edge responses incorporating the GEE in two Neotropical marsupials (Didelphis aurita and Philander
frenatus). Animals were sampled at three distances from the edge in 16 Atlantic Forest fragments. Stochastic
simulations were used to quantify the GEE, generating expected abundances if species were unresponsive to edge
environments. Abundances of D. aurita were generally lower near the edges, but explained by the GEE alone,
indicating no habitat selection. Philander frenatus was more abundant near the edges than predicted by the GEE,
indicating active habitat selection. Previous conclusions of edge responses in habitat patches need to be revaluated
incorporating the GEE.

Fri

09:40

Effect of fire on assembly of small mammals in oak forest of Columbia A. del Pilar Viancha Sanchez,
(anyiviancha@gmail.com), Tunja, Colombia, R. Vargas, (renzovr@gmail.com) We evaluated the fire effect on small
mammal assemblage in oak forests using two trapping grids in healthy forest and two in burnt forest. We applied
capture-recapture methods, with 63 Sherman traps in each grid, for four months. The sampling effort was 2520
nights / trap with 246 recaptures from 105 individuals belonging to 3 species of rodents: Microryzomys minutus,
Nephelomys albigularis and Thomasomys niveipes. The success of sampling was 4.16%. While diversity was
similar for the two habitats (forest healthy, H '= 0.51 and burnt forest H' = 0.32), with little dominance among species
(Forest, D '= 2.2 and Burn D' = 2.0). Significant differences were found in abundance, with lower average number of
individuals in the burned area over the forest (5.4 ± 5.5 and 14.7 ± 7.9, respectively) indicating that the fires
impoverish communities of small mammals in abundance but not species richness.

Fri

10:00

The influence of fire-mediated environmental heterogeneity on beta diversity of ground-dwelling mammals
M. Swan, (mswan@student.unimelb.edu.au), Uni.Melbourne, Victoria, Australia, J. Di Stefano,
(juliands@unimelb.edu.au), F. Christie, (fjc@unimelb.edu.au), A. York, (alan.york@unimelb.edu.au) Fire is an
important process in many ecosystems, and can have a profound influence on mammal communities by altering
resource distribution and abundance over time. Successional theory predicts that different animal species will peak
in abundance at different stages of post-fire vegetation development and this has contributed to a dominant fire
management paradigm that pyrodiversity begets biodiversity. There are, however, few explicit tests of this
hypothesis, particularly at landscape scales. We conducted a quasi-experimental study on the influence of firemediated environmental heterogeneity on the beta diversity of ground-dwelling mammal communities in the Otway
Ranges, south-eastern Australia. We found that contrary to predictions, fire mediated heterogeneity is not a strong
driver of beta diversity in our study system. The results will help inform management of fire-prone landscapes and
conserve the mammals that inhabit them.

Fri

10:20

PFC 2017

Recovery assessment of two Pinus brutia Ten. forests in terms of small mammalian community B.Y. Kaynas,
(bykaynas@gmail.com), Mehmet Akif Ersoy Uni., Burdur,Turkey, B. Gurkan, Yasar Uni., İzmir, Turkey Pine
communities can regenerate in a short time period after fire. Comprehensive studies are needed to determine
successional stages and stability time for the whole community. We evaluate regeneration of sites burned in different
years in terms of small mammal community structure. Seven successional stages were sampled with Sherman traps
over two years. We focused on two successional stages: early mature (50 years after burning) and later mature
forests (>80 years after burning). Even though these two forests were similar in terms of microhabitat , numbers of
dominant small mammal species, Apodemus mystacinus and A.hermonensis, were different. A. mystacinus was
predominant in early stages and younger mature forests whilst A.hermonensis was dominat in older mature forests.
This difference, which was not evident at habitat level, was confirmed by considering small mammals suggesting that
these may be useful indicator groups for evaluating post-fire recovery.

Fri

11:20

Desert small mammal responses to wildfires in the aftermath of flooding rains M. Letnic,
(m.letnic@unsw.edu.au), Uni. New South Wales, Australia, C. Gordon, Uni.Western Sydney, Sydney, Australia In
arid Australia, flooding rains associated with the La Nińa phase of ENSO prompt dramatic pulses of primary
productivity, which in turn result in irruptions of rodents and their predators. When it is dry, the dense vegetation
produced by extreme rainfall events can fuel extensive wildfires. We investigated the effects that wildfires which
followed exceptional rainfalls associated with the La Niña event of 2010-2012 had on small mammal assemblages in
stony desert and sand dune ecosystems, respectively. Fire had a strong effect on small mammal assemblages in the
sandy desert ecosystem but not the stony desert ecosystem. Our results show that wildfires had very different effects
on small mammal assemblages in the stony and sandy desert ecosystems. These findings suggest that small
mammal responses to fire are context dependent, and likely reflect post-fire rainfall, predation regimes and the
inherent properties of the ecosystems concerned.

Fri

11:40

Species abundances in a community of sympatric carnivores: a trade-off between habitat selection and
interspecific interactions? C. Soto Navarro, (sotonavarrocarolina@gmail.com), Isla de la Cartuja, Sevilla, España,
F. Palomares Fernández, (ffpaloma@ebd.csic.es), Estación Biol.de Doñana, España In a carnivore guild, the
occurrence of larger species can exerts a significant effect on the relative abundances of smaller guild members.
When modelling habitat use, therefore, relative abundance could be a misleading proxy of habitat quality if a larger
predator may be limiting their abundance in the potentially best optimal habitat. We analyzed the potential effect of
the co-occurrence of sympatric carnivores in the habitat use pattern of five medium-sized carnivore species (Iberian
lynx, Eurasian badger, common genet, Egyptian mongoose and red fox) in a Mediterranean protected area in
southwest Spain. The relative abundance of foxes, mongooses and genets were negatively affected by the
occurrence of the top predator of the carnivore guild, the Iberian lynx, suggesting intraguild predation. We suggest
that the particular identity of predator species within a guild strongly affects the relative competitive advantage of
each guild member and we propose that relative abundances of predators at the same trophic level should not be
overlooked and included as covariates when studying carnivore habitat use.

Fri

12:00

Pseudoryzomys simplex (Rodentia: Sigmodontinae): geographic distribution and geographic variation
A. Percequillo, (percequillo@usp.br), Uni. de São Paulo, Piracicaba, São Paulo, Brazil Pseudoryzomys simplex is a
poorly known species that belongs to the diversified sigmodontine radiation in South America. Data concerning
biology, natural history, and even geographical distribution are scant and preserved specimens in collections are rare.
Recently collected specimens provided important new evidence on e.g. geographical distribution, habitat,
geographical variation and taxonomy. P. simplex is widely distributed, occurring in: eastern and central Bolivia;
central and southern Paraguay; northeastern Argentina; and, eastern, central and northern Brazil. Available
evidence suggests that Pseudoryzomys is a habitat specialist, mainly associated with the open grassland vegetation,
either dry or humid or even periodically flooded, as well as margins of grass-covered marshes. Discrete qualitative
and quantitative geographical variation is observed in samples from northern and northeastern Brazil, but evidence
so far is insufficient to allow recognition of these populations.

Fri

12:20

Noninvasive tracking of jaguars (Panthera onca) and co-occurring wild felids in Belize, Central America by
genotyping feces and remote-camera trapping C. Wultsch, (cwultsch@amnh.org), American Mus.Nat.Hist., New
York, New York, USA, M. Kelly, (makelly2@vt.edu), L. Waits, (lwaits@uidaho.edu), Uni. Idaho, Idaho, USA We
combined noninvasive research techniques such as scat detector dogs, molecular scatology and remote cameras to
study jaguars and other Neotropical felids (pumas, ocelots) across five study sites in Belize, Central America. We
analyzed multi-locus genetic data collected from 1053 scat samples and examined levels of genetic diversity,
differentiation and genetic connectivity. All populations showed moderate levels of heterozygosity (He= 0.60-0.70)
and low to moderate levels of genetic differentiation (FST = 0.00-0.15). We monitored the felids simultaneously with
remote cameras, which allowed for a comparison of density estimates obtained from two different survey approaches
and various density estimators. Although different survey methods produced similar density estimates, confidence
levels and coefficients of variation varied when different density estimators were used. We conclude that noninvasive
sampling techniques are efficient research approaches to study multiple Neotropical felids in a multifaceted way and
on a countrywide scale.

Fri

14:00

Genetic and phenotypic variation within Marmosops incanus (Lund, 1840) Didelphimorphia: Didelphidae)
L. Geise, Uni.Estado do Rio de Janeiro, Maracanã, Rio de Janeiro, Brasil, A. Carolina Bezerra,
(carolbezerra@globo.com), C. Carnaval, (carolinacarnaval@gmail.com), City Uni. New York, New York, USA,
D. Astúa, (d.a.moraes@gmail.com) Marmosops incanus is a didelphid marsupial endemic to eastern Brazil. To
assess genetic and phenotypic variation within this taxon, we generated mitochondrial DNA (cytB) sequences from
139 individuals across 54 localities (ca. 15o latitude range), and took 17 skull measurements from 101 specimens.
Data were analyzed under models of the current and projected (past) distribution of the species, built from 174
occurrence records. We found three mitochondrial clades: two in the south, and one in the north. Former distribution
models, given the simulations used, suggest higher stability in the south relative to the north. Stable areas extend
inland from the Atlantic Forest into the Cerrado; LGM climate changes seemingly did not affect M. incanus.
Morphometric analyses show strong sexual dimorphism and differentiation across ecorregions and habitats, which
seems to be related to contemporary climate. Our results suggest the presence of more than a single species in the
Brazilian Atlantic Forest.

Fri

14:20

Phylogeography of two species of voles (Microtus) in Poland inferred from cytochrome b and microsatellite
DNA analyses J.M. Wojcik, (jwojcik@ibs.bialowieza.pl), Mammal Res.Inst., Polish Acad.Sci., Bialowieza, Poland,
J. Stojak, (jstojak@ibs.bialowieza.pl), J.B. Searle, (jeremy.searle@cornell.edu), Cornell Uni., Ithaca, New York, USA,
A. D. McDevitt, (amcdev@gmail.com), Uni. Coll., Dublin, Ireland We utilised museum specimens of common voles
(Microtus arvalis) and field voles (Microtus agrestis) collected in Poland in the 1960/70s. The cytochrome b gene was
amplified in ~100 individuals in each species and 11 (M. arvalis) and 13 (M. agestis) microsatellite loci were analysed
from ~200 individuals of each species. Results of cytochrome b revealed that at least two mtDNA lineages in these
two species occur within Poland. They show contrasting patterns in their distribution in Poland. We assume that one
of lineages of the common vole colonised Polish territory from the Carpathian refugium. This, however,is not true of
the field vole and the origin of the lineages is so far uncertain. In contrast, results of the microsatellite data suggest a
similar pattern of structuring and distribution of these genetic clusters. It is clear that ancient and contemporary
events are leaving different signals in related vole species.

Fri

14:40

42. Behavioural and evolutionary ecology Local Organising Committee

Fri

09:00

Strategic adjustment of cooperative behaviour in Kalahari meerkats B. Dantzer, (bendantzer@gmail.com), Uni.
Cambridge, Cambridge, UK, T. Clutton-Brock, (thcb@cam.ac.uk) In cooperatively breeding species where
subordinates assist in the rearing of offspring produced by a dominant breeding pair, there is much unexplained
variation in the amount of helping behaviour exhibited by subordinates. Some of this inter-individual variation in
cooperative behaviour among subordinates may arise due to differences in their future reproductive potential (FRP).
Subordinates with high FRP might be expected to reduce their investment in helping behaviour in order to maximise
their direct fitness while those that have little chance of attaining a breeding position might invest more heavily in
cooperation in order to maximise their indirect fitness. We examined how early life growth in Kalahari meerkats
(Suricata suricatta) affected their FRP and contributions to cooperative behaviour. We show that fast growing
meerkats with high FRP strategically adjusted their contributions to cooperative behaviour.

Fri

09:00

Teasing apart the importance of dilution and detection for zebra foraging in mixed-species herds A. Shrader,
(shrader@ukzn.ac.za), Uni.KwaZulu-Natal, Scottsville, South Africa, M.H. Schmitt, K. Stears, C. Wilmers,
Uni.California, Santa Cruz, California, USA Detection and dilution reduce predation risk of group-living herbivores,
but specific benefits are difficult to tease apart. Using vigilance as a measure of perceived predation risk, we
monitored zebra foraging in zebra-only herds, mixed herds containing either impala or wildebeest, or both species.
Controlling for herd size, vigilance was highest for zebra only and zebra-impala herds, compared to zebra-wildebeest
and zebra-impala-wildebeest herds. Assuming zebra were vigilant for their main predator lions, we used the lions’
preferences of the other species to determine whether they contributed to dilution (i.e. highly preferred by lionswildebeest) or detection (avoided by lions but hunted by a wide range of other predators - impala). We found that
dilution by wildebeest resulted in the greatest reduction in zebra vigilance. In contrast, the vigilance benefit from
impala was weak. Thus, we suggest that for zebra dilution is more important than detection for reducing predation
risk.

Fri

09:20

Social structure of killer whales at Marion Island, Southern Ocean R. Reisinger, (rrreisinger@zoology.up.ac.za),
Uni.Pretoria, Hatfield, South Africa, P.J.N. de Bruyn, (pjndebruyn@zoology.up.ac.za) Killer whale populations
studied to date have matrifocal social structures with long-term, stable associations among animals. Features such
as group size and dispersal, however, appear to be linked to foraging specializations. Killer whales at Marion Island
feed on seals and penguins. From 2006-2013 we identified 56 individuals at Marion Island. Network analyses
indicate a highly differentiated society. The largest connected component included 39 animals. We identified 18
clusters of individuals using a community detection algorithm. Clusters corresponded to matrifocal social units within
the larger connected component – a hierarchical structure highlighted by a knot analysis of hierarchical clustering
results. Standardised lagged association rates indicated long-term, stable social units which associate with each
other but rapidly disassociate. Social dispersal of some individuals was documented. Overall these aspects are
similar to those in mammal-eating, transient killer whales and point towards constraints imposed by diet.

Fri

09:40

Selfish mothers? An empirical test of parent-offspring conflict over extended parental care A. Bhadra,
(abhadra@iiserkol.ac), Indian Inst. Sci., Education & Research, Kolkata, Nadia, West Beangal, India, M. Paul,
(manabi@iiserkol.ac.in), R. Emes, (richard.emes@nottingham.ac.uk), Uni. Nottingham, UK Parent-offspring conflict
(POC) theory is an interesting conceptual framework for understanding the dynamics of parental care. However, this
theory is not easy to test empirically, as exact measures of parental investment in an experimental set-up are difficult
to obtain. We have used free-ranging dogs Canis familiaris in India, to study POC in the context of extended parental
care. We observed females and their pups in their natural habitat for the mother’s tendency to share food given by
humans with her pups in the weaning and post-weaning stage. Since these dogs are scavengers, and depend
largely on human provided food for their sustenance, voluntary sharing of food by the mother with her pups is a good
surrogate for extended parental care. Our behavioural observations convincingly demonstrate an increase of conflict
and decrease of cooperation by the mother with her offspring over given food within a span of 4-6 weeks. We also
demonstrate that though the competition among the pups in a litter scales with litter size, the conflict shown by the
mother is independent of the size of her litter.

Fri

10:00

Forgotten fathers: paternal influences in mammalian sex allocation E. Cameron,
(elissa.cameron@utas.edu.au), Uni. Tasmania, Hobart, Australia, A. Edwards Variation in the production of sons and
daughters is a key life history variable. It is predicted that parents would be advantaged by adjusting the sex ratio of
offspring when fitness returns vary between the sexes in a condition-specific manner. Research in mammals has
focussed almost exclusively on mothers under the assumption that the male contribution is genetically determined
during meiosis and therefore not under adaptive control. While early studies on sperm traits suggested that sex
ratios were at parity, technological advances have made analysis more reliable and cheaper, leading to more studies
which show variation in the production of X-/Y-chromosome-bearing spermatozoa. We review the evidence that the
X/Y ratio varies between and within individuals in mammals, and test whether there are consistent predictors of these
sex ratio biases and finally discuss their implications for studies on sex allocation.

Fri

10:20

PFC 2025

Adaptive evolutionary analysis of the umami and sweet taste receptor gene tas1rs in Catarrhini, Primates
Z. Liu, (liuzj@ioz.ac.cn), Inst. Zool., Chinese Acad.Sci., Chaoyang, Beijing, China, G. Liu, (liuguangjian@ioz.ac.cn),
Ming Li, (lim@ioz.ac.cn) We surveyed umami (meaty, associated with glutamates) and sweet taste receptor genes
Tas1r1, Tas1r2 and Tas1r3 in 30 primate species from most genera in the Catarrhini. We found that an allele of
Tas1r1 in Pygathrix nemaeus was pseudogenized, and Tas1r3 was a pseudogene in Trachypithecus francoisi,
Semnopithecus vetulus and Lophocebus aterrimus, with deletion and mutation. While, two positive selection sites
were detected in Tas1r1 and one was found in Tas1r2. One critical site was examined in the ancestral branch of
Macaca. All positive selection sites were suggested to be critical to sweet and umami taste adaptation and evolution
in the Catarrhini. Moreover, lineage-specific examination indicated that Tas1r2 had experienced more complex
purifying and neutral alternative selection than Tas1r2 and Tas1r3, which is an evidence of natural selection and
adaptive evolution of taste perception.

Fri

10:40

Life history of a neotropical marsupial: evaluating potential contributions of survival and reproduction to
population growth rate M. Ferreira, (msferreira84@gmail.com), Uni.Fed.Rio de Janeiro, Brazil, M. Kajin,
(majakajin@gmail.com), Uni.Estad.do Rio de Janeiro, Brazil, P.L. Zangrandi, (priscillalz@gmail.com), R. Cerqueira,
(rui@biologia.ufrj.br), R. Gentile, (rgentile@ioc.fiocruz.br), Fund. Oswaldo Cruz. The relative effect of survival and
reproductive rates on population growth rate is expected to be similar across species with similar life-histories. We
employed sensitivity and elasticity analysis to assess the importance of survival and fertility to population growth rate
of Didelphis aurita in a rural area of Rio de Janeiro, Brazil. The results were compared to expectations for mammals
that mature early and have short generation time. Analyses showed that changes in pouch young and juvenile
survival have large effects on population growth rate, being the most critical time periods in the marsupial life cycle.
These findings do not fit to the observed pattern in mammals that mature early, where reproductive parameters have
the largest relative influence on population growth rate. Although reproductive rates had a relatively small influence,
they are still relevant because of their high variability and response to potential environmental disturbances.

Fri

11:20

Evolutionary trends of specialization in rodents: an ecomorphological approach L.D. Verde Arregoitia,
(luis.verde@uq.edu.au), Uni, Queensland, St. Lucia, Queensland, Australia, A. Miljutin, (andreimiljutin@ut.ee), Nat.
Hist. Mus., Uni. Tartu, Estonia, D. Fisher, (d.fisher1@uq.edu.au) Specialized and geographically restricted species
are more prone to extinction. Specialist species are expected to cope poorly with habitat loss. Older lineages may
be more specialized because of their early occupation of fringe niches, or through directional evolution. To
investigate the trends of specialization in rodents, we measured ecology-dependent morphological characters from
museum specimens to derive two metrics of specialization: trophic and locomotor. We sampled 107 species,
representing all biogeographic realms and differing ecologies. We derived habitat breadth from species’ distributions
across land cover types and investigated the relationships between specialization, phylogeny, geographic range and
habitat breadth. Ecomorphological specialization has no clear associations with evolutionary age or range size.
Habitat breadth decreases with increasing locomotor specialization, which had a strong phylogenetic signal, while
trophic specialization is more labile. Measures of ecomorphological specialization can predict habitat breadth for
poorly known or extinct species and provide insights into extinction risk.

Fri

11:40

The evolutionary history of cetacean brain and body size S. Montgomery, (stephen.montgomery@cantab.net),
Uni. Coll. London, London, UK, J.H. Geisler; (jgeisler@nyit.edu), New York Inst. Tech., New York, USA,
M.R. McGowen; (mmcgowen@med.wayne.edu), Wayne State Uni., USA, J. Gatesy; (John.gatesy@ucr.edu), Uni.
California, Riverside, California, USA Cetaceans rival primates in brain size relative to body size and include species
with the largest brains and biggest bodies to have ever evolved. We analyzed the evolutionary history of brain and
body mass, and relative brain size using a dataset of extinct and extant cetaceans to capture temporal variation in the
mode and direction of evolution. Our results suggest that cetacean brain and body mass evolved under strong
directional trends to increase through time, but decreases in EQ were widespread. Mysticetes have significantly
lower EQs than odontocetes due to a shift in brain:body allometry following their divergence, caused by rapid
increases in body mass in Mysticeti and a period of body mass reduction in Odontoceti. We discuss what these
analyses reveal about the convergent evolution of large brains, contrast these patterns with those in primates, and
highlight that until recently the most encephalized mammals were odontocetes, not anthropoids.

Fri

12:00

Evaluating localized shape changes: the effect of size, diet, and taxon on the rodent mandible A.C. Schunke,
(schunke@evolbio.mpg.de), Max Planck Inst. for Evol.Biol., Plön, Germany, M. Hermann, (hermann@cs.unibonn.de), Uni. Bonn, Bonn, Germany, R. Klein, (rk@cs.uni-bonn.de), D. Tautz, (tautz@evolbio.mpg.de) The analysis
of shape changes as a means to understand the effects of various ecological or genetic differences on morphological
structures is well established. As a rule the shape is recognized as a complete entity and changes interpreted in this
given frame. Nonetheless, at least on a functional level it is likely that for a certain new requirement like e.g. different
bite force only a few substructures change, while others remain unchanged. The commonly used average
deformation displays shape changes in a certain position as smaller changes in all positions. We investigate the
influence of different alignments on the resultant shape change patterns and suggest a new method to distinguish
between strong, but arbitrary variation and smaller, but more directed and probably more constrained shape changes.
Additionally we compare results from 3D landmark data sets and complete Micro-CT volumes. As a model we use
the rodent mandible and analyze parallelisms across several suborders based on size, diet, and taxon.

Fri

12:20

The evolutionary mechanism of the coat colour variation in Apodemus speciosus on the Izu Islands, Japan
M. Tomozawa, (mt@a3.keio.jp), Keio Uni., Yokohama, Japan, Hirotake Ono, (ono@a7.keio.jp) To clarify the
evolutionary mechanism of colour variation of the large Japanese wood mouse, Apodemus speciosus, in Izu Islands
(Oshima, Niijima, Kozushima, and Miyakejima), we investigated coat colour and genetic variation using neutral
markers (cytochrome b and microsatellites) and coat-colour related genes (Mc1r and Asip). Coat colour in the
Miyakejima population was unique and significantly darker than in the other populations. Phylogeographic analyses
suggested that the Miyakejima, Niijima and probably Oshima populations originated from the same ancestral
population on the main island of Japan (Honshu) within the past 250 thousand years. Thus, the colour variation was
not produced by the fixation of a type from the parental population through founding events, but has evolved on each
island after colonization. We found nonsynonymous mutations in both Mc1r and Asip gene only from the Miyakejima
population, suggesting that accumulation of these mutations led to expression of the color variation.

Fri

14:00

Effects of predation risk and diet and on body weight of wood mice (Apodemus sylvaticus) R. Monarca,
(rimonarca@fc.ul.pt), Campo Grande, Uni.Lisbon, Portugal, M. da Luz Mathias, (mlmathias@fc.ul.pt), J. Speakman,
(j.speakman@abdn.ac.uk), Uni. Aberdeen, UK, Chinese Acad.Sci. Non-lethal effects of predation can induce
changes in traits of prey populations, allowing them to cope with the risks of being predated and the risk of starving
due to the reduction of foraging effort. We submitted wood mice (Apodemus sylvaticus) to a long term exposure to a
predatory risk, simulated by raptor calls broadcasting. Animals were given two diets (high fat and low fat), food intake
and body mass were measured for 100 days post-weaning. We hypothesized that animals exposed to a long term
predatory risk would decrease their body mass, as a result of reducing their energy intake and RMR. Results showed
reduction of body mass by animals exposed to the predation risk. These differences, however, were not explained by
food intake or RMR and depend on sex, age and diet. Responses appear to integrate internal and external factors
and diverge across life stages.

Fri

14:20

The importance of sexual dimorphism and continuous growth in Cryptonanus (Didelphimorphia:
Didelphidae) species delimitation A.P. Carmignotto, (apcarmig@gmail.com), Uni. Fed. de São Carlos, Sorocaba,
São Paulo, Brazil Sexual dimorphism and continuous growth have been described for several South American
marsupial taxa mainly related to variation in pelage coloration, development of skull ridges, upper canine size and
other craniodental dimensions. The analysis of Cryptonanus specimens from Argentina, Uruguay, Paraguay and
Brazil identified as C.chacoensis showed no sex and a low degree of age-related variation in Argentinean and
Uruguayan material contrasting with significant differences in Paraguayan and Brazilian specimens. Regression
analysis and Dice-Leraas diagrams combined with geographic variation in external and craniodental variables
revealed the distinctiveness of these populations. Specimens sequenced for two mitochondrial markers, COI and
CYTB, showed a maximum genetic divergence of 5.3%, a low value compared to the variation found for other South
American marsupial taxa (6.2 to 15%). While the molecular analysis is inconclusive, morphology showed a clear
break between two broad regions, suggesting the existence of more than one taxon in C.chacoensis.

Fri

14:40

43. Education, History, Ethics & Policy, Systematics

Local Organising Committee

Fri

09:00

Using Quaardvark to enhance critical thinking in mammalogy J. Ryan, (ryan@hws.edu), Hobart & William Smith
Colleges, Geneva, New York, USA, P. Myers, (pmyers@umich.edu), Uni. Michigan, Michigan, USA, T. Dewey,
(tdewey@umich.edu) Quaardvark is a flexible query tool linked to species account data in the Animal Diversity Web
(ADW), a growing database including over 4,200 mammalian entries. ADW-Quaardvark allows students to access
and explore ecological and evolutionary patterns using a simple query interface. Mammalogy instructors use
Quaardvark to enhance critical thinking through active inquiry activities, where knowledge is gained from experience.
Four levels of inquiry-based learning in mammalogy will be demonstrated using the ADW-Quaardvark inquiry tool.
Confirmation inquiry reinforces a previously learned concept by providing the question and query procedure, with
results known in advance. Structured inquiry, also provides the question and procedure, but students generate an
explanation consistent with the evidence collected. In guided inquiry, only the question is provided; students design
the query to test the question and provide a consistent explanation. Open inquiry requires students to formulate
questions, design procedures, and communicate their results.

Fri

09:00

Active inquiry in mammalogy using the Animal Diversity Web C. Yahnke, (cyahnke@uwsp.edu), Uni.
Wisconsin, Stevens Point, Wisconsin, USA, B. Wasleske, (bwasl911@uwsp.edu), P. Myers, (pmyers@umich.edu),
T. Dewey, (tdewey@umich.edu) The Animal Diversity Web (animaldiversity.org, ADW) is a widely used large online
organismal biology database. The database is structured, permitting active inquiry opportunities in undergraduate
biology classrooms where students use real data to discover patterns and answer questions independently or in
groups. The ADW-Quaardvark query tool (animaldiversity.org/q) permits access to this extensive structure and large
database. The effectiveness of the ADW-Quaardvark supported inquiry environment has been tested in a wide
variety of undergraduate biology courses, with over 1400 students participating in 30 courses at 19 institutions. For
students, the largest increase was in self-reported level of knowledge to search for evidence to improve their
understanding of biology. We will demonstrate a guided inquiry activity using ADW-Quaardvark that utilizes the large
image library. We discuss future directions in the development of this tool and the data on which it is based.

Fri

09:20

Patterns of discovery of Argentine mammals: conservation implications M. Mares, (mamares@ou.edu), Sam
Noble Mus., Uni. Oklahoma, Norman, Oklahoma Mammal collectors have visited Argentina for centuries and
museum specimens are distributed worldwide. This makes specimen examination difficult. Many species have not
had their taxonomy verified, and there are errors in identifications in museums. Using unverified data may lead to a
confusing mix of misidentified species. We studied Argentine mammals for 40 years and examined most of the
world's collections. Only a few naturalists collected most early specimens. Most collecting is now done by
Argentines. About 50,000 Argentine mammals are in museums, with most preserved in Argentina. Most type
specimens are outside Argentina. Too few mammals have been collected to provide a solid database on mammals.
Current collecting efforts are inadequate to resolve this problem. A national survey of mammals is required. Given
the rate of habitat destruction, the need to clarify the distribution and identity of the mammals of Argentina is urgent.

Fri

09:40

An Atlas of Mammals in Ireland 2010-2015 L. Lysaght, (llysaght@biodiversityireland.ie), Nat.Biodivers. Data Cent.,
Waterford Inst. Technology, Waterford, Ireland The Atlas of Mammals in Ireland 2010-2015 is a collaborative project
to provide a snapshot of mammal distribution across the island of Ireland and its marine waters. The project brings
together existing databases from all the main mammalogists and mammal groups in Ireland and presents the data on
a dynamic mapping system http://mammals.biodiversityireland.ie/. This information is supplement by observations
from citizen scientists. The system already maps around 100,000 mammal records for over 60 terrestrial and marine
mammal species.

Fri

10:00

The History of British Mammals, 1910-1921 K.B. Sterling, Richmond Virginia, USA In 1905, Irish mammalogist
Gerald E.H. Barrett-Hamilton (1871-1914) and English physician artist-naturalist Edward Adrian Wilson (1872-1912),
good friends from their student days at Cambridge, undertook an ambitious initiative: producing a modern
comprehensive survey of British mammals. They initially planned to revise the second (1874) edition of Thomas
Bell’s History of British Quadrupeds. Soon, however, they decided that knowledge of British mammals—and the
science of mammalogy itself—had progressed so far in three decades that a new approach was required. Over the
next eight years, the two men strove to realize their objective. Two detailed volumes totaling 996 pages were
published. In a sad turn of events, their unexpected early deaths left the project incomplete. Nevertheless, the work
they did accomplish set a high standard for subsequent study of British mammals.

Fri

10:20

Changes in the occurrence and distribution of mammals in Poland after 1980 L. Rychlik, (lrychlik@amu.edu.pl),
Adam Mickiewicz Uni., Poznań, Poland, E. Okarma, (okarma@iop.krakow.pl), Inst. Nat. Protection, Polish Academy
Sci., Kraków, Poland, W. Bogdanowicz, (wieslawb@miiz.waw.pl), Mus. & Inst. Zool., Polish Acad.Sci, Warszawa,
Poland, A. Zalewski, (zalewski@ibs.bialowieza.pl), Inst. Mammal Biol., Polish Acad.Sci., Białowieża, Poland Since
the last survey of mammals (completed in 1980), the population status and distribution of many species in Poland
have changed considerably because of various environmental factors or management. Spermophilus citellus and
Eliomys quercinus seem to have became extinct probably due to habitat loss. Changes in agriculture decreased the
ranges and densities of Cricetus cricetus, leporids and some mice and voles. However, Castor fiber, Alces alces and
Lutra lutra, thanks to human efforts, increased their ranges. Unfortunately, some invasive species did the same
(Nyctereutes procyonoides, Neovison vison), whilst Procyon lotor invaded Poland. Many changes are observed
among bats: some species are new, some increased and other decreased their ranges. Generally, the situation of
large game species and carnivores is well documented, whereas current knowledge of smaller predators, rodents
and shrews is very poor and requires intensive study. A new "Atlas of mammals of Poland" is in preparation.

Fri

11:20

PFC 2018

The use of silicone casts in documenting soft tissue morphology of wildlife J. Laakkonen,
(juha.laakkonen@helsinki.fi), Uni. Helsinki, Finland The gathering of morphological data from wildlife is important for
the documentation of evolutionary processes. High quality soft tissue specimens from free-ranging mammals are
difficult to gather and store in large quantities. I have used silicone materials originally developed for dentistry to
collect morphological soft tissue data from mammals. Because of the hydrophilic properties of the compound used,
extensive drying of the specimens in laboratory is not necessary before casting, and the silicone material can also be
hardened in relatively cold field conditions. Removal of unwanted tissues can be done with chemicals or by boiling.
This allows the casted specimens to be transported without freezing facilities. Casts can be stored virtually without
change in room temperature for later use in research and teaching as well as in museum displays. Silicon casts are
also suitable for 3D digital modelling to produce detailed morphological images of soft tissue specimens.

Fri

11:40

The hazards of inbreeding in the domestic dog C. Kraus, (ckraus1@gwdg.de), Uni. Göttingen, Göttingen,
Germany, K.E. Creevy, (creevy@uga.edu), Uni. Georgia, Athens, USA, D.E.L. Promislow, (promislo@uw.edu), Uni.
Washington, Seattle, USA Inbreeding depression affects fitness in numerous ways and has major implications for
conservation biology. While the average level of heterozygosity in domestic dogs is similar to that of humans, the
genetic differentiation among breeds is high. Hence, dogs seem an excellent model to study how inbreeding shapes
fitness components. Here, we quantify inbreeding depression in survival on two scales. We compare mortality
hazards of (1) purebred versus mixed breed dogs, and (2) across breeds with varying heterozygosity levels. Using
data from the veterinary medical database (VMDB) we fitted hazard curves to estimate baseline mortality and aging
rate. Together with average body mass, the factor purebred/mixed breed explained more than 90% of the variance in
estimated life expectancy. For a given size, purebreds had higher baseline mortality as well as higher aging rates.
The latter relationship also held across breeds: heterozygosity was negatively correlated with the rate of ageing.

Fri

12:00

Ancient trade routes shaped the genetic structure of horses in eastern Eurasia V. Warmuth,
(verawarmuth@gmail.com), Cambridge Uni., Cambridge, UK, A. Manica, (am315@cam.ac.uk) Human activities can
considerably influence patterns of gene flow in other organisms. This is especially true for domestic species, whose
reproduction is largely organised by humans. Using least-cost path analysis, we determined the dominant factors
shaping the genetic structure of horses, focusing on individual topographic features as well as the network of trade
routes collectively known as ‘the Silk Roads’. We find low levels of genetic differentiation and a significant, albeit
weak, correlation between pairwise genetic and geographic distances. Incorporating landscape features
considerably improved the fit; however, when we controlled for geographic distance, only the correlation between
genetic distance and the Silk Roads remained significant, supporting the effectiveness of this ancient trade network in
facilitating gene flow across large geographic distances in a topographically complex landscape.

Fri

12:20

Taxonomic, karyotypic, and phylogeographic inference of South African pygmy mice from museum
specimens P. Chevret, (pascale.chevret@univ-lyon1.fr), Uni. Claude Bernard, Lyon, Villeurbanne, France,
J. Britton-Davidian, (janice.britton-davidian@univ-montp2.fr), Uni. Montpellier, Montpellier, France, F. Veyrunes,
(frederic.veyrunes@univ-montp2.fr), T.J. Robinson, (tjr@sun.ac.za), Uni. Stellenbosch, Stellenbosch, South Africa
African pygmy mice (Mus, subgenus Nannomys) are small rodents (<8gr) widespread throughout sub-Saharan
Africa. They present an important karyotypic diversity, which is a useful taxonomic marker. Four morphologically
similar species of Nannomys are recorded in South Africa: indutus, minutoides, neavei, and orangiae. Mus
minutoides presents two different cytotypes (2n = 34, 2n = 18), which are associated with a modification of the sex
determination system due to the presence of a Y chromosome in a large proportion of the females. To extend the
geographic coverage of this species, we collected tissue samples from six South African museums. Partial
cytochrome b sequences were successfully amplified from 51% of the 179 samples processed. Two species were
identified: M. indutus and M. minutoides. The latter presents three different clades: the two cytotypic groups
previously identified in South Africa, and an East African clade. Our results are promising for both species
identification of museum specimens and phylogeographical surveys.

Fri

14:00

Hippo-critical bats: Solomon Island Hipposideros that are morphological but not phylogenetic species?
T. Lavery, (tyrone.lavery@uq.edu.au), Uni. Queensland, Australia, L. Leung, (luke.leung@uq.edu.au), J. Seddon,
(j.seddon1@uq.edu.au) Our study investigated speciation in Hipposideros nose-leaf bats in the Solomon Islands
using molecular and morphological data. We sequenced three nuclear and two mitochondrial genes from
Hipposideros species and completed detailed morphological studies. Our data revealed limited genetic divergence in
nuclear and mitochondrial genes between two species – Hipposideros dinops and Hipposideros diadema. These
species live in sympatry (encountered roosting within the same cave systems) and our topology also suggests that H.
dinops has arisen in sympatry with H. diadema in the Solomon Islands. The two species are remarkably different in
their morphology and there has been no suggestion the two could be conspecific. The presence of such
morphological and behavioural disparity in the absence of significant genetic divergence has significant implications
for our understanding of natural selection and speciation. It also offers a scenario under which species of bats may
undergo speciation whilst living in sympatry.

Fri

14:20

